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Jo meet the challenge of the 60s 


Udall 


new /eader in precision too/s’ 


Lufkin is the new leader in teaching aids 


) 


What do you need to make your teaching job easier: 
Would a giant wall chart that illustrates precision 
tools help you? Or a micrometer adjustment chart? 
Or a chart that translates fractions of an inch into 
decimal equivalents? 

Lufkin has a wealth of material to help you train 


students in the correct selection of precision tools, 


7 
—_ =| ——7 
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their use and care. For instance, a booklet that tells 
“The Amazing Story of Measurement” in comic-book 
technique . an illustrated booklet, “Micrometer 
Reading Made Easy”’...a‘“*Tap, Thread 

and Tap Drill Finder’. . . plus folders de- 

scribing specific precision tools. Just write to 

Lurkin, Saginaw, Michigan. 


(For more information from advertisers, use the postcard on page 77) 





Gerald S. Howard 
Metal Shop Instructor 
West Milwaukee (Wis.) High School 


“_..a South Bend Lathe 


can withstand the abuse of the beginning student...” 


Year after year South Bend Lathes take punishment from inexperienced students 
without requiring more than a minimum of maintenance. It is this durability that prompted 
Mr. Howard to say, “I find that a South Bend Lathe can withstand the abuse 
of the beginning student and still produce quality workmanship for the advanced student.” 
Classes are too short and work stations too limited, to absorb the time 
lost by inoperative lathes. You’ll get more work and less trouble out of South Bends — 
make them your next choice and prove it to yourself. Write now for information. 


Builders of lathes 
milling machines + shapers + 
drill presses + pedestal grinders 


SOUTH BEND LATHE, INC. SOUTH BEND 22, INDIANA 


1A/VE jor OCTOBER, 1961 (For more information from advertisers, use the postcard on page 77) 1 








You'll ine Northfield 


woodworking machines 
in YOUR school shop! 


You’ll like them for their heavy, vibration-free, smooth 
running. Each machine is electronically balanced. You'll 
like their dependability, the freedom m trouble, their 
excellent safety features. And yes, you’ll like the price too. 
Take all these factors into consideration and compare 
NORTHFIELD with any others before you buy. 


The Horthiield WO. 4 VARIETY SAW 


Tilting Arbor Type 

The NorruFie_p No. 4 Variety Saw is a carefully designed, 
quality machine with the latest features. It offers maximum 
versatility for all around sawing in any school shop. In addition 
to wood it’s adaptable for cutting light metals, plastics, and 
other materials. The table on the basic machine is 44” x 36”, 
plus a 194” extension for carrying the rip gauge table. One or 
more 12” table extensions can be furnished to increase table size. 
A rolling section table is also available. You’ll like this machine 
for its versatility, heavy duty capacity, ease of handling, and 
speed with precision. 


Worthfield 
HAND JOINTERS 


These jointers are of the type the student 
will encounter later being used for pro- 
duction work where accura Co and fine 


quality of work are essen Working 
ces are convenient to the operator. 

Weight is well distributed to make a well 
balanced smooth operating machine. The medium duty machine at right 
is available in eight and twelve inch widths. Tables are 6’2” long; rabbet 
depth %". Heavy duty jointers are available in 12” and 16” sizes. Ta 
are ty long; rabbet depth 5”. They use a round three or four knife, safet 
type cylinder head, and a three horsepower, 3600 R.P.M. T T.E.F.C. 
motor; five H.P. motors and belt drive machines also available. 








NORTHFIELD | MINNESOTA 


20” BANDSAW 


Northfield BAND SAWS Northfield SURFACERS 
are available in 20”, 27”, 32” and have simplified high performance 





Manufacturers of High Speed Precision 
Heavy Duty Woodworking 
Equipment 
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» nical design. 
They are available in 18” x 8’, 
24” x 6”, and 25” x 9” sizes. 

















THE EDITOR’S STAND 


What Should Industrial Arts Be Like Ten Years 
From Now? : ‘ j : j ; 


*A commentary on what ovr society will be like ten 
years from now — and what this means for the field of 
industrial arts. 


FEATURES 


Technical Education: Technical Institutes — What 
Do They Offer Youngsters?, Hays : 


Vocational-Technical Education: Its Place in 
Tomorrow's Schools, Emerson . ; : 

How shifting patterns in industry will affect the area o 

vocational-technical education and how it will fit into 

the schools of the future. 

Are You Research Sophisticated? Industrial 
Educators Need to Be, Schaefer 

A review of the basic types of research, with implica- 

tions for the industrial educator. 


Six Cardinal Aims of Industrial Arts, Dudley 
Reading and Industrial Arts. i ‘ 


An interview with Gordon Funk of the Los Angeles 
schools on (1) what the modern methodology of reading 
instruction means for industrial arts instructors and (2) 
how they can, specifically, teach basic reading skills. 


Drafting or Instrumental Copying, Constant 
How to Spotlight Your Woodworking Program, 
Campbell . ; . ; ‘ ‘ ; ’ 


How to Write a Practical, Objective Test, Evans 


The second in the “how to” series has a wealth of 
guides toward preparing effective, functional, objective 
tests. 


Industrial Arts and Vocational Education. — Second-Class Postage paid at 
Milwaukee, Wis., under Act of March 3, 1879. Copyright, 1961, by the Bruce 
Publishing Co. Title registered as Trade Mark in U. S. Patent Office, November 
25, 1930. Published monthly except during July and August on the 15th of the 
month preceding the date of issue by The Bruce Publishing Co., 400 N. 
Broadway, Milwaukee 1, Wis. 

pti . — Subscription price in the United States, U.S. 
possessions, and Canada, $4.00 a year; $6.50 two years; $8.75 three years; 
payable in advance. In all foreign countries, $1.00 extra. Single copies, 75 
cents. March School Shop Annual, $1.00. 

Discentinvence. — Notice of discontinuance of subscription must reach the 
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Guides to I-A Design, Howe 


When the “average” I-A instructor “teaches” design, 
the author claims there are five difficulties —- which he 
lists with proposed solutions. 


Teachers’ Notebook: Eutectic Low Heat Input 
Metal Joining, Andrews 


ACTIVITY AND TEACHING AIDS 


X-Ray Machine for Teachers, Carnevale 

Aid for Teaching Sine Wave Generation, Hampton 

Analyzing Transistorized Radio Receiver Malfunc- 
tions, Hoeche . ‘ ’ , ; / ’ 

Fluorescent Study Lamp, Roberts and Hoeche 

Charcoal Shovel and Tongs, Carmichael 

A Vest Pocket Foundry, Cloud 

Fireplace Tools, Hutchings and Lindbeck 

Book Ends in Action, Kemp 

Wishing Well Planter, Mattson .. 


Interpretation of Industry in the Junior High 
School, Green, Earl, and Mills 


DEPARTMENTS 
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New Books, 61 
Equipment, 68 
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publication office in Milwaukee, at least 15 days before date of expiration. 
Notices of changes of address should invariably include the old as well as the 
new address. Complaints of non-receipt of subscribers’ copies cannot be honored 
unless made within 15 days after date of issue 

Editorial Contributions. —- The editor invites contributions bearing upon in- 
dustrial arts, vocational education, and related subjects. Manuscripts, drawings, 
projects, news, etc., should be sent to the publication office in Milwaukee. 
Contributions are paid for upon publication. In all cases manuscripts should 
be accompanied by full return postage. 

Articles indexed. — The Articles contained in the Magazine are indexed 
in “The Readers’ Guide to Periodical Literature,’’ and ‘“‘Education Index.”’ 





AMERICAN TECH 


Publishers since 1898... 


MAKING PLANS FOR 
FEBRUARY CLASSES? 


First, examine these new publi- 
cations designed to meet the 
students’ and industries’ needs. 


1. Automotive Fundamentals — 
2nd Edition 


Venk-Billiet 
This completely revised edition provides « 
one year comprehensive training program. 
Through coverage of maintenance, operation, 
and basic repair of all units of the modern 
ear have been incorporated. Particular em- 
phasis has been placed upon the servicing 
aspects of each of these units. Color has 
been used throughout the text to illustrate 


complex actioca. 
520 Poges Over 580 illus. $6.50 


2. Course Construction in Indus- 
trial Arts and Vocational Edvu- 


cation — 2nd Edition 
Giachine-Galling'on 
This new 2nd edition is revised to keep pace 
with changes in providng necessary infor- 
mation in organizing modern and practical 
courses. 


234 Pages 
3. Engineering-Technical 
Drafting and Graphics 


Giachino-Bevkemo 

The purpose of this book is to present an 
overview of the significant fie'ds of drafting 
with practices currently recognized by in- 
dustry, and basic graphical forms of repre- 
sentation which are needed by students of 
engineering and technology. It is designed 
to develop in the student the ability to 
solve engineering problems, create des'gn re- 
quirements end convey engineering ideas. 

784 Pages 1280 illus. $9. 


4. Fundamentals of Carpentry 


Volume | — Tools, Materials, 
Walter E. Durbchr 

Years of experience as « carpenter, teacher, 
and training thousands of apprentices has 
made this text very popular. This new third 
edition covers impertant subjects as tool 
selection, identification and choice of wood 
and materials, the practical use of the steel 
square and biueprint reading. New features 
inelude # section on power tools. 
383 Pages 242 illus $4.75 


5. Interior Electric Wiring — Part 
I, Residential — 6th Edition 


Kennerd C. Graham 

A new edition of a book which has attained 
an enviable reputation for its thorough cover- 

e of the job-tested practices of interior 

ectric wiring and estimating. Not only does 
it ilestrate practical wiring procedures, but 
it also stresses such factors as wiring safety, 
alternative wiring methods, designs and esti- 
mating. This new edition is based on the 
latest revision of National Electrical Code. 
An important feature of the book is a de- 
tailed discussion of the subject of estimating. 
312 Poges 253 ilivs. $4.75 


Well illus. $4.95 














TEAR OUT AND MAIL TODAY 


American Technical Society 
Dept. W440 
848 E. 58th Street, Chicago 37, Ill. 


Please send me on-approval copies of text- 
books checked below. Alter as long as 30 
da of leisurely examination, I agree to 
sither return them, or make remittance 
less educator's discount. 


1 2 3 a 5 
Name ~ 
Subject/Position 
Sehool.............. 


Zone State 
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In the “Youth Employment Oppor- 
tunities Act of 1961” bill introduced 
in the House Committee on Education 
and Labor by Carl D. Perkins (D., 
Ky.), provisions would be made for 
federal support for on-the-job, supple- 
mentary vocational classroom instruc- 
tion for youths in co-operation with 
social and civic groups. Administered 
by the Department of Labor, the act 
would (1) develop methods for pro- 
moting the most effective utilization of 
the production potential of untrained 
and inexperienced youths; (2) provide 
useful work experience and training 
opportunities through on-the-job proj- 
ects; (3) determine the effectiveness 
of these projects for the training and 











useful employment to meet current 
and future technological requirements 
of an expanding labor market; and (4) 
provide the nation with tested and 
proven training and work experience 
programs for school dropouts. O 


The rapid progress being made in 
industry today demands that teachers 
of “technical subjects” keep in touch 
with new developments so that these 
may be introduced into the classroom 
as quickly as possible, according to 
Jack Kleinoder, past president of the 
National Tool and Die Manufacturers 
Association. The suggestion was made 
to the New York Machine Shop 
Teachers Association meeting. Mr. 
Kleinoder also told the teachers that 
they must begin “weeding out” the 


(Continued on page 7) 


AIAA awards winner 


Twenty winners in four groups have been announced for the 1961 Industrial 
Arts Awards National Competition conducted by the American Industrial 
Arts Association. The view, above, shows the judging staff which includes, 
from left to right, William J]. Micheels, president, Stout State College; Ralph 
Johnson, director, division of research and technology, National Association 
of Home Builders; Marshall Schmitt, industrial arts specialist, U. S. Office 
of Education; Homer C. Rose, chief, training development staff, FAA; John 
Hans Graham, American Institute of Architects; and William Parker, editor, 
Mechanix Illustrated. Below is a view of one of the first place award winners 
selected from the 145 finalists competing in the final judging. Harold V. 
Woods, Jr., Rockford, Mich., designed and constructed this set of 
wrought-iron furniture. 
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DELTA’S New 17’s help you do more— 
offer five ways to safer drilling 


Completely redesigned to meet growing school shop 
needs, the new Delta 17” Drill Presses assure your 
students safe, smooth, controlled drilling. You can 
rely on these years-ahead features: Internal Depth 
Stop Mechanism, Interference-Free Guard, Perfected 
Motor Mount and Convenient Push Button Switch 
—to provide the utmost in safety. And the massive 
head construction of this machine offers exceptional 


FREE BROCHURE: Fully describes the many features of all mod- 
» els in Delta's 17” Drill Press line. Write: Rockwell Manufacturing Co., 
Delta Power Tool Division, 402K N. Lexington Ave., Pittsburgh 8, Pa. 


rigidity that is so necessary to deliver precision per- 
formance year after year under rugged wear. 

For over 32 years Delta has served the school shop 
field with the finest in power tools, practical teach- 
ing aids and cooperative distributor service. Call your 
Delta Industrial Distributor (listed under ‘““TOOLS”’ 
or “MACHINE TOOLS” in the Yellow Pages) for 
complete details on the new 17” Drill Presses. 


DELTA INDUSTRIAL TOOLS 


ROCKWELL” 





The finest 
tools made 
for school 
shop use 


/ 
No. 130A Yy No. 20 


No. 130A 

“*Yankee” Spiral Driver 

Finest tool of its type. ‘‘Quick-Return” lets you drive or remove 
the longest screw while using only one hand. Spring returns 
the handle after each thrust. 20” length with bit extended; 
14%" with bit closed. 


No. 20 

Stanley ‘‘Hurwood” Screw Driver 

The standard of comparison for more than forty years. Blade, 
shank and head forged from one piece of alloy steel. Biade 
extends through hardwood handle, anchored by two projecting 
wings and a rivet that passes through ferrule handle and shank. 
Machine crossground tip. Length: 644" to 18%". 


No. 1525 Screw-Mate 
Combination Wood Drill 
and Countersink 
Does 4 jobs in one operation. 
Drills to correct depth. Can 
be used in chuck of hand or 
power drill, or drill press. 
%" shank. Will not split 
’ we 


a 
Stanley ‘‘100 PLUS” Drivers 
A driver for any use. Round blades, cabinet blades, heavy-duty 
square blades, close quarter drivers. Alloy steel blades, hard- 
ened and tempered, with bolsters forged integral with biades 
+ pe strength. Two-tone finish on handles; full polished 
jes. 
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USE THIS COUPON FOR MORE DETAILED 
INFORMATION AND SCHOOL SHOP HELP 


ELM STREET, New Britain, Conn. 
FREE ( ) Please send me Staniey Tool Catalog No. 34. 
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DAKE 


School Shop 





Hydraulic Press—Model 25H 
—Includes pressure gauge, 
handwheel for rapid advance, 
automatic ram return, and table- 
lifting device. 25-Ton capacity. 
Other models to 150 tons. 


Arbor Presses—Have large 
opening and slotted table 
plates. Available in single and 
compound leverages, and ca- 
pacities from 1 to 25 tons. 


Students get the most out of shop training when 
they are exposed to the same presses they will find 
on the job after graduation. Dake presses are most 
practical for school shop applications because of 
their wide acceptance and usage within industry. 


Write for Free Catalog No. 350A 


DAKE CORPORATION 
653 Robbins Road + Grand Haven, Michigan 
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Lining 
e Uses Any Type Gas 


for Pilot Available 





SOFT METAL MELTER 


e Kiln Burned High Alumina Refractory 


© 100% Flame Failure Safety Feature 


¢ Package Unit Includes: Furnace, Piloted 
Burner, Motor Blower, Cast Iron Pour- 
ing Ladle and Pouring Shank. $945.0 


PEED Y 
MELT 


DEL B10-SM 


THE SAME 
TOP QUALITY, 
VERSITILITY, 
AND SPEED 
For Ladle or 
Crucible Melting 


of Aluminum, 
Brass or Bronze 





() McENGLEVAN HEAT TREATING & MFG. CO., INT 


+, wee the postcard on page 77) 
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NEWS 


(Continued from page 4) 


incompetents among their pupils. “In- 
dustry can no longer afford to work 
with men who lack sufficient ability to 
master what will be expected of them. 
The day of the grease monkey is 
over,” he said. 0 


In commenting about the indica- 
tions of a decreasing vitality in indus- 
trial education before the recent 
Michigan Industrial Education So- 
ciety, Inc., Dr. Lawrence Borosage 
cited three symptoms as indicators of 
whether a profession is losing vitality: 
(1) when the majority in a profession 
cling to traditional behavior patterns 
even though confronted with new 
situations; (2) when there is a failure 
to define new professional goals that 
are both meaningful and challenging; 
and (3) when the way in which old 
wisdom is passed on to new people 
involves a tendency to adhere too 
rigidly to the ideas, approaches, and 
methods which have produced suc- 
cess in the past. 0 


In Philadelphia, Goodwill Industries 
“Job Evaluation Program” for slow 
learning students has been declared as 
a great success. Goodwill Industries 
and the board of education of Phila- 
delphia in working together has de- 
veloped a program for the school 
systems slow learning students. The 
“Job Evaluation Program” was geared 
with one ultimate purpose in mind, 
and that is to properly train, evaluate 
and properly place these students into 
jobs within the industrial market, 
using Goodwill’s industrial setting for 
the training site. From October 3, 
1960 to June 15, 1961 a total of 40 
students (38 boys and 2 girls) entered 
the program from the E. S. Miller 
School in Philadelphia. These 40 stu- 
dents spent 119 days (19,040 hours) 
at the Goodwill facility. The age 
group of these students ranged from 
15.5 to 17.5 years of age. On June 8, 
1961, 29 of these students from this 
program graduated and had already 
been placed in jobs within the compet- 
itive market and were working either 
full or part time. Thus far the total 
gross earned income from this working 
group has been $17,750.52. 0 


New projects approved in the field 
of printing education by the Inter- 
national Graphic Arts Education As- 
sociation include plans to: (1) utilize 
aptitude tests to select students for 


vocational and_ technical printing 
courses; (2) develop a national stand- 
ardized series of achievement tests for 
vocational printing course seniors and 
the issuance of special achievement 
certificates; (3) publish new suggested 
outlines for courses of study covering 
the entire field of graphic arts edu- 
cation; (4) expand Printing Education 
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Week programs in the schools; (5) 
publish a directory of the over 3000 
graphic arts and printing teachers; and 
(6) publish a history of the graphic 
arts education movement in the U. S. 
These decisions were made during the 
36th annual conference on printing 
education held at Ferris Institute, Big 
Rapids, Mich., during the last week 
in July. 0 


Technico, a nonprofit foundation, 
with offices in Providence, R. L, has 
collected 100,000 Ib. of surplus shop 
equipment for shipment to vocational 


How is a 


schools in underdeveloped countries in 
Latin America, Africa, and Asia. Dur- 
ing the next year Technico hopes to 
supply 100 schools with some 1500 
machines to help train an estimated 
3500 technicians and skilled workers. 
It plans to go national with a plan 
under which companies will “adopt” 
and equip individual schools. 0 


The second annual welding institute 
for secondary instructors will be held 
at the University of Wisconsin at 
Madison and the Madison Vocational 


(Concluded on page 55) 


dependable Lom 


lathe’s dependability measured? One criterion is the lathe’s pro- 


ductive life-span. And this life-span is largely determined by the lathe’s quality of 
design and construction. The Logan lathe bed is an example. It withstands the 
heaviest bending and torsional stresses. A special alloy and thorough seasoning 
(before and between machining) insure a warp-free bed. Also, the two V-ways and 
flat ways are precision ground. You can depend on Logan's low operating cost, 
too. The 14” swing lathes have variable speed drive (40 to 1400 RPM), and are 
instantly adjustable while work is turning—without shifting belts! You can also 
depend on the flexibility of Logan lathes. They have a 9” swing over saddle, 14%" 
swing over bed, and a 1 %e«" collet capacity to permit a wide variety of operations. 
But, specifications tell the fuil story. So, write today for complete information. 


MODEL 6510 


$1,775.00 


F.0.B. FACTORY 


Lege 


LOGAN ENGINEERING CO., 
4901 W. Lawrence Ave., Chicago 30, Ill. 


(For more information from advertisers, vse the postcard on page 77) 
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Technical Institutes: What 
Do They Offer Youngsters? 


ROBERT HAYS 


Amid the headlines of “missile gap,” 
“shortage of trained personnel,” and 
“lack of technicians,” one group of 
educators have been doing something 
effectively — if not dramatically — 
about the deficiencies in technical man- 
power. These educators staff America’s 
two hundred-odd technical institutes and 
institutions with technical-institute types 
of programs. 

The educators’ efforts have proved a 
boon to industrial personnel and employ- 
ment managers. As N. Brawnson Ayers, 
Field Manager, Customer Engineering, 
of IBM, says: 

“The graduate of the technical insti- 
tute has become a pillar of industry. 
He has reinforced technical knowledge 
with practical know-how. His under- 
standing of physics and mathematics 
makes him a valuable assistant to either 
the scientist or the engineer. His orien- 
tation regarding industrial practices pre- 
pares him to understand the obiectives 
of top management. His practical ap- 
proach is appreciated by the production 
worker.” 

The first technical institute in the 
U. S. (Ohio Mechanics Institute) 
opened in 1828. In its century-plus of 
history the technical institute has 
emerged as the nation’s most important 
source of technicians. Yet despite the 
number of technical institutes, their 
courses ranging from aeronautics to 
X-ray, and their significance to educa- 
tion, ne schools have been less under- 
stood. 

With all the publicity about “this 
technical age,” technical institutes 
should burst with students. However, 
because of general misunderstanding 
about the technical institute, fewer than 
80.000 young men and women are en- 
rolled in engineering-technician pro- 
grams. Fewer than half of these attend 
full time. In 1960 slightly more than 
16,000 engineering technicians grad- 
uated.' The U. S. economy could prob- 
ably absorb five times that many. 


' Technical Education News, Nov., 1960 


Dr. Hays is a professor, Southern 
Technical Institute, Chamblee, Ga. 


Many educators themselves do not 
understand what a TI is, perhaps be- 
cause technical institutes embrace both 
engineering subject fields and applied 
laboratory practice. Some educators. 
therefore, view the technical institute 
as a half-baked engineering college, a 
refuge for those who eannot pass calcu- 
lus. Others think it is a vocational 
school with courses in English glued 
onto the curriculum. 

If many educators do not understand, 
the general public naturally has a 
blurred picture of the technical insti- 
tute. One technical-institute staff mem- 
ber says, “Hardly a week goes by that 
we don’t get calls asking about brick- 
laying or welding. But we don’t offer a 
minute of bricklaying, and our only 
welding course is strictly a familiariza- 
tion course.” 

Political leaders reflect the public’s 
misunderstanding. Thus, the National 
Defense Education Act in 1958 pro- 
vided federal support for engineering 
colleges, teacher training, and vocational 
schools. But most technical institutes 
received no federal support, even though 
the act stated its purpose as “the 
fullest development of the mental re- 
sources and technical skills of young 
men and women.” 


What Is the T-I? 

What, then, is the technical institute? 
In brief, the technical institute trains 
technicians. The Engineers’ Council for 
Professional Development (ECPD), 
national accrediting agency for technical 
colleges, defines the technical-institute 
curriculum as one “between professional 
engineering on one side and vocational 
education on the other.” TI curricula, 
as the ECPD sees them, “prepare in- 
dividuals for various technical positions 

. within the field of engineering” and 
are “essentially technological in nature, 
based upon principles of science.” The 
ECPD specifically excludes training for 
artisanship from the purpose of a tech- 
nical institute. 

The ECPD currently accredits pro- 
grams in 33 technical institutes. These 
institutions offer 121 accredited pro- 
grams. The schools usually offer the 


Associate in Science or the Associate in 
Engineering. ECPD-accredited programs 
are primarily in the Northeast and the 
industrial belt from New York to Mis- 
souri. However, Miami, Fla., has one, 
and Sacramento another. 

Some programs were formerly only 
one year long, but now all ECPD- 
accredited programs require at least two 
academic years of full-time work be- 
yond secondary school. All require high 
school graduation or the equivalent. All 
base their curricular offerings upon 
mathematics and physical science. 

The operational patterns differ. 
Twenty-seven ECPD-accredited pro- 
grams are offered in evening school. 
Two are offered solely through a cor- 
respondence course, and many have 
co-operational work plans. Some TI’s 
operate as state or local governmental 
agencies. Some have private endowment 
and some are proprietary institutions. 
Others operate under the extension divi- 
sion of a state engineering school. Sev- 
eral are sponsored by industry. 


The Distinctions 

But the question remains, just how 
does the technical institute differ from 
engineering colleges and _ vocational 
schools? 

A concrete illustration would best 
show the difference. Construction tech- 
nology is, naturally, a popular program; 
seven ECPD-accredited programs offer 
degrees or certificates in construction 
technology. In a metropolitan area, as 
for example, Atlanta, a student can 
pursue three types of construction train- 
ing — engineering, technical institute, or 
vocational. The state engineering col- 
lege. Georgia Tech, offers a degree in 
architecture. A unit of Georgia Tech’s 
Engineering Extension Division, South- 
ern Technical Institute, offers an as- 
sociate in science degree in Building 
Construction Technology. The Smith- 
Hughes school in Atlanta offers trade- 
level courses in construction skills. The 
U. S. Department of Labor has a build- 
ing trades apprenticeship program. 

In the architectural (engineering) 
program the student pursues a five-year 
bachelor’s degree in architecture; or a 
four-year bachelor of science degree in 
building construction; or a four-year 
bachelor of science degree in industrial 
desien. After his bachelor’s degree the 
student can earn two masters, one in 
architecture and the other in city plan- 
nine. 

In engineering college the student 
takes conventional college subjects: 
drawing, English composition, mathe- 
matics, and modern language his first 
year; more mathematics, humanities. 
and physical science his second year; 
architectural courses his last two or 
three years. 

At Southern Tech, Georgia Tech’s 
technical institute, the student takes 
mathematics through analytic geometry 
his first two quarters. He has four 
courses in English, including public 
speaking and technical writing. He has 
at least three courses in physical sci- 

(Continued on page 10) 
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CLAUSING G300 - Series 12?/,” LATHES 
‘‘are the best values for school watt: owl 


The above statement by Professor John 
Bendix of W.M.U. typifies the high regard 
in which CLAUSING lathes are held by 
instructors everywhere. Here’s why: 


@ Totally enclosed headstock, apron 


and quick-change . . . inquiring fingers 
can’t get into these danger zones. Neither 
can dirt or chips. 

@ All gears and shafts travel in a bath 
of oil. 


@ All gears are shaved... for smooth- 

er, quieter operation and greater accuracy. 

@ All controls are located outside the 

machine .. . including those for back 

gear engagement. 

@ Tapered key-lock spindle nose 
. eliminates danger of chuck run-off on 

braking or reversing. 

@ Fiame hardened bed ways are 

standard equipment... at no extra 

cost. 

@ Forged steel spindle turns on Timken 

“Zero-Precision” roller bearings. 
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@ Apron and quick-change gears are 

protected by safety devices. 

@ Lead screw has easy-to-replace 

shear pin. 

@No exposed belts or pulleys 
. . drive is underneath. Has heavy-duty 

ball bearing countershaft. Two V-belts 

drive the spindle. 

@ Spindie belts are outboard for easy 

replacement. 

Get complete details . . . make any 
comparisons you wish. We know you'll 
agree that CLAUSING 6300-series lathes 
are the finest for instructional use... the 
greatest values and the best selection that 
could — be made for your shop. 
Write for literature today. 

CONDENSED SPECIFICATIONS 


Swing over bed 


Hole thru spindle 
Thread range 54 selections, 4 to 224 
Standard right or left 

1 or 1-"AHP, 1 or 


2 speed 


Motor recommended 


10-106 N. PITCHER ST. * 


(For more information from advertisers, use the pasicard on page 77) 


Enclosed construction of head- 
stock provides greater rigidity, 
safety . . . longer service life. All 
gears, shafts and bearings travel 


in a pumped bath of oil. 


important safety and long-serv- 
ice-life feature exclusive with 
Clausing in lathes of its class. 


SING DIVISION 


ATLAS PRESS COMPANY 
KALAMAZOO, MICH. 


> 





school shop case history: 


ONE TORIT CYCLONE 
DUST COLLECTOR 
CLEANS 3 
WOODWORKING 
MACHINES 


Fred A. Koertge, Industrial Arts 
Instructor, Refugio High School, Refugio, 
Texas, says: “‘The Torit Dust Collector 
is very efficient, not noisy, and is 
very clean. The three machines serviced 
are a 20” planer, 20” band saw, and 
10” jointer. There are gates in the 
pipeline at each machine and they 
can be opened or closed separately.” 


Check other school shop instructors—check health officials and 
maintenance experts: they’ll all tell you that dust and air-borne 
debris are a very real menace. The answer is low cost, high 
efficiency Torit Dust Collectors, in either cyclone or cabinet 
models. They install anywhere—and they belong everywhere 


ti roblem. 
dust is a p Write: Educational Department 


TORIT 


MANUFACTURING COMPANY 
1133 Rankin Street 
St. Paul 16, Minn., Dept. 2216 


ei] wet | MITREY MASTER 


ADJUSTABLE 
A SIZE FOR EVERY JOB MITRE VISE 


As versatile as your two hands. 
Holds anything at any angle. 
Helps make angular assemblies 
easy. Holds parts to be welded, 


nailed, glued, or soldered. A 
PRO-TECTO-HED CHISELS & great aid in fabricating, as- 


PUNCHES sembling and machining metals, 
(Patented) wood, and plastic. Write for 


Stop Mushrooming circular. 
For GREATER SAFETY 
For LONGER LIFE new! $5.95 


Complete Range of 


Sapaeres ont See } ABERNATHY \Y/ISE & TOOL CO. 
THE CINCINNATI TOOL CO. 136 W. HOME AVENUE 


Waverly & Main .. Cincinnati 12, Ohio m VILLA PARK ILLINOIS 





TECHNICAL EDUCATION 


(Continued from page 8) 


ence. But—and herein lies a major 
difference between  engineering-college 
and technical-institute curricula — he 
begins his specialty work early. In fact. 
he will have at least three courses in 
building constructien during his first 
technical-institute year. 

The emphasis will aiso differ. A 
technical-institute student will be less 
concerned with theoretical design, more 
concerned with applications of proved 
design methods. He will spend about 
50 per cent of his total schooling time 
in laboratories and shops, applying his 
classroom theory. 

In the same Atlanta area the student 
can pursue vocational training in brick- 
laying, wiring, carpentry, plumbing, and 
drawing. These programs of course 
vary in length and emphasis. Informal. 
on-the-job training and job-related train- 
ing are additional avenues to skilled 
trade work. 

The technical institute also differs 
from engineering colleges, liberal arts 
colleges, junior colleges, and vocational 
schools in the job targets for its grad- 
uates. Technical institutes offer pri- 
marily terminal programs leading to a 
“cluster” of job titles. Here again a 
concrete example helps. The glamorous 
field of electricity-electronics has been 
for some years the most popular tech- 
nical-institute offering. Of the 121 
ECPD-accredited programs — 40 or 
nearly a third — are in some branch of 
electricity, electronics, or radio. Central 
Technical Institute in Kansas City 
offers a program in electronics, another 
in radio and television, and a third in 
electronics by correspondence. 

Graduates in electrical or electronics 
technology from a technical institute 
may become electrical technicians, elec- 
trical draftsmen, inspectors, technical 
sales representatives, research tech- 
nicians, production supervisors, or main- 
tenance supervisors. Job openings ap- 
pear principally in the larger companies 
and in defense installations. Some grad- 
uates open their own testing shops or 
contracting companies soon after grad- 
uation. Although the technical institute 
is principally a terminal program, a 
few graduates do go on to earn bac- 
calaureate degrees. 


Other T-E Sources 

Technical institutes are, of course, 
not the only source of engineering tech- 
nicians. Two other sources are on-the- 
job experience and company training 
programs. These sources, however, do 
not usually supply well-rounded tech- 
nicians. Two years of full-time tech- 
nical-institute education will cost too 
much for most industrial concerns. For 
example, Oregon Technical Institute, 
Klamath Falls, Ore., a state-operated in- 
stitution, charges residents of Oregon 
only $95 per term in fees ($285 per 
year) and nonresidents an additional $90 
per year. But to duplicate Oregon’s 


(Continued on page 14) 
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To help you guide the seniors 
who don’t go on to college 


A new solution to a serious guidance problem. The secret of get- 
ting ahead is planning ahead. For seniors in search of a career, 
it’s essential to know the pros and cons of an occupation before 
selecting it. But until now, visual guidance materials have been 
sorely lacking to help you counsel one large category of young 
men—the seniors who aren't able to go on to college. Career 
Reports is a new series of motion pictures created to fill this 
serious gap in the average vocational guidance program. 





Vocational facts for high school graduates. Each Career Reports 
film describes an occupation for which a college degree is not 
ordinarily a prerequisite. (Vocations considered by the series 
include Motor Mechanics, Electronics, Metal Working, Construc- 
tion, Law Enforcement, etc.) The advantages and disadvan- 
tages of each-field are presented clearly and objectively. Men 
actually on the job describe their work—and how they happened 
to get into it. Up-to-date facts are presented in an interesting, 
lively format—and the guidance counselor is suggested as a 
source of additional information and advice. 


Who sponsors this project? Career Reports is sponsored by the 
Department of the Army, with cooperation from the American 
Personnel and Guidance Association, and other recognized 
vocational authorities. 


What is the Army’s purpose? Each film in the series conveys a dis- 
tinct axiom: training is indispensable to success in any skilled 
occupation. Beginners can acquire this training in one of sev- 
eral ways—on the job (by means of formal or informal appren- 
ticeship), through a trade school or company training program, 
or in the Armed Services. The Army’s purpose is achieved 
simply by being recognized as one of the possible ways in which 
a young man can secure essential vocational training. 





An early reservation is advisable. For the first time, a comprehen- 
sive guidance tool has been prepared specifically for high 
school graduates not able to go on to college. The Career 
Reports series is available (without charge) to teachers and 
guidance counselors in the United States. Reservations must 
be made early in order to incorporate Career Reports into your 
guidance program for the coming academic year. May we there- 
fore suggest that you mail the coupon today for free details. 


i MODERN TALKING PICTURE SERVICE 1AVE-10-61 
| 3 East 54th Street 
i New York 22, New York 


I am interested in learning more about the Career Reports 
film series. Please send me a complete list of vocational 


| titles, supplementary information and an order blank. 
I 
i 
! 


a 





Address 





City 





Zone 





High School 
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This is the FIRST and ONLY machine which will file the so- 
called “combination” (rip and crosscut) circular saws; also 
crosscut circualr saws, band saws, all type of hand saws. 

The new model 200 Foley Saw Filer not only keeps all saws in 
perfect cutting condition at low cost, it also is a great asset in 
training students in the correct care and maintenance of hand and 
power saws. The exclusive Foley principle of jointing the saw 
as it is filed, keeps all teeth uniform in size, shape and spacing; 
keeps circular saws perfectly round, usually doubles saw life. 


FILES FILES FILES 
CIRCULAR SAWS BAND SAWS HAND SAWS 
Files and joints com- Filesand joints band Files and joints all 
bination and crosscut saws up to 444" wide hand, back and miter 
circular saws 4"—24" and up to 24” long box saws with 3 to 
in diameter with3or with 3 to 16 points 16 points per inch. 
more points perinch. per inch. 


30-DAY TRIAL OFFER 


You may try the new Model 200 Foley Saw Filer in your own shop 
for 30 days. See for yourself its precision work, advanced design and 
quality construction—time-proved through more than 50 years. 
Write for literature and details of 30-day trial offer. 


FOLEY MANUFACTURING CO. 


3318 N.E. STH STREET MINNEAPOLIS 18, MINNESOTA 








MSOE’s new Allen-Bradiey Hall of Science 


Preparing young men 
for engineering careers 


New Clesees Start Que 


Through its unique com- 
bination of collegiate en i 
neering and technical 
stitute courses, MSOE is 
preparing even greater 
numbers of young men for 
cargess as engineers or 
<a ineering technicians. 
E's 4- Am od programs 
lead to Bachelor of Science 
degrees in electrical or 
mechanical engineering. 


The 2-year courses lead to 
Associate in Applied 
Science degrees in elec- 
tronics communications, 
electrical power, computer, 
air conditioning, indus- 
trial, and meta jurgical 
technology. An optional 
3-month eR ot i: 
course is offered to 
strengthen the academic 
background of students 
who require it. MSOE 
offers financial aid to qual- 
ified students. For addi- 
tional information, write 
today for general catalog. 


Milwaukee School Of Engineering 
Dept. 1A-1061, 1025 N. Milwaukee St., Milwaukee |, Wis. 


(For more int ion from ad: 


MILWAUKEE 





NEW... Vises 
NEW... Features 
NEW...Low Prices 


new shop-tested 
waukee Vises with all Sg 
Milwaukee values will amaze 
you . . . feature-wise and price- 
wise. Today, write for catalog 
17 describing all models. 


*Jaw Width 


te S. 29th Street 
lwaukee 46, Wis. 
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Train with Ua p-Cn 


—the choice 
of better mechanics 


Here in one set are %-in. drive wrenches for practically 
every school shop training job. And they’re SNAP-ON qual- 
ity throughout — quality that keeps these busy tools in good 
working condition long after cheap tools have bit the scrap 
heap. 

Snap-On handles are fine-balanced, shaped to fit the hand. 
Socket openings are smooth, clean-cut and exactly centered 
for uniform strength. Fine quality alloy steel and electron- 
ically controlled heat-treating combine to give them tough- 
ness and durability. 

Good tools and good workmanship go hand in hand. Get 
SNAP-ON and teach your students with the tools that will 
help them do their best. 





SNAP-ON 294-F-B set. 94 tools — sockets, handles, adaptors and 
screwdrivers. Your SNAP-ON man can furnish this set or modify it 
to include classroom quantities of most popular socket sizes and 
handle types. Regardless of class size or shop subject, SNAP-ON can 
custom-build the best working selection to cover your teaching needs. 





CHOICE OF BETTER MECHANICS 


NW TOOLS 


8074-) 28th AVENUE + KENOSHA, WISCONSIN 





PROVED ACCURACY AT LOWEST COST 


from Fa sémericas Largest Builder of 
DIRECT INDEXING DIVIDING HEADS | ieennniee@aanan 


< lift on back stroke. 
_ A versatile, rugged, big capacity 
aft Shh saw with a quick acting swivel 
| : vise that has a full 3° x 3” ca- Complete 
sess Ss e é i } pacity at 45°. All cast construc- with Vs H.P. 
act " a . - tion with Oilite bearings through- ~ bd 
aad out and adjustable, replaceable ahaa 
bronze gib in saw frame provides A.C. motor 
a jower hack saw that will take and switch, 
years of use and abuse. Has two oo oo. 
speeds, 80/140 strokes per min- 
ute, automatic stop switch, uses ar ah ong Clert 
10” to 12” saw blades. a a ~ 


MODEL SDD Siz" Smt meomers"8. ons 
MODEL BPD 1 swine: Fe plcin miling machines. $345 MODEL 3CH WET CUT 


onal Spindle threaded 2'4"-10. 140 Ibs. 6%" x 6%" CAPACITY 

MODEL AUD aad Variable pressure feed control, built- 

Sena mon ie ey $510 in coolant tank and pump, automatic 

Right or left hand lift on back stroke and quick acting 

types. Large tapered bearing adjusts for end play. 45° swivel vise are just a few of the 

Werm wheel and alloy stress-proof steel shaft can be fully disen- Extra Valve Features in this KELLER 

gaged. Ball bearing thrust on worm shaft and rear of spindle. Head Power Hack Saw. Complete with % 

tilts past 90°. Swivel base and rising blocks available. 3 index plates H.P. motor, switch wired, ready to go 

for ya » numbers to 50, even numbers to 100 except 96T. . . . ONLY $498.00, f.0.b. Factory. 
Chart shows « eye eteatauite So S58. 5 Sizes and 12 models are available. Ask your Industrial Distributor 

erature, giving dester’s came, or write for Bulletin 361 describing full line. 


L-W CHUCK CO. a ma “7 Sepp KELLER POWER HACK SAWS ARE FULLY GUARANTEED. 


Lathe and Magnetic Chucks + Milling Machine and Drill Press Vises Used by Industry . . , 1h {* 
for Over 30 Years Jales Service  Atfg. Co. 














2365 University Ave. St. Paul 14D, Minnesota 
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TECHNICAL EDUCATION 


(Continued from page 10) 


ECPD-accredited programs, an indus- 
trial company would bear not only the 
cost of the teaching and investment. in 
plant but also the employee's salary 
during his training program. 

A company-sponsored program will 
thus usually offer training restricted to 
immediate application in the company’s 
production. Mathematics and other 
basic subjects will suffer, and even the 
technical subjects will shrink. A few 
industrial firms, however, have spon- 
sored genuine technical institutes. For 
example, Radio Corporation of America 
sponsors an ECPD-accredited program 


in electronics through RCA Institutes 
in New York City. 

Most U. S. technical institutes do not 
yet have ECPD-accredited programs. 
Some nomn-accredited programs are no 
doubt educationally sound, but for ad- 
ministrative reasons have not yet been 
subjected to accreditation inspection. 
But some organizations call themselves 
“technical institutes” with no more right 
to the title than a listing in the classified 
telephone directory. They give the stu- 
dents little. Under many state laws a 
proprietary school needs only a business 
license and a month’s rent; conse- 
quently, a few fly-by-night schools have 
endangered the good name of many 
others. 





shop demonstration of 


Geometrical perspective 
Precise form or shape 


Size and tolerance 


Finish variances 
— is now made possible by the 


MD-1 


MANDREL 





Mandrels as low as $9 and Stone Sets 
as low as $1.95 f.0.b. Erwin. 


SUPERIOR HONE rene 1 


CORPORATION "ms Teme 


Mandrel Driver 


DRIVER 


or 4 Morse Taper 





Send for free literature 
and instruction sheets. 











An Increasing Need 


An increasing need for trained tech- 
nicians assures the future of a re- 
spectable technical institute. In 1957 the 
Carnegie Corporation sponsored a na- 
tional survey of technical institutes. The 
survey teams (on which the present 
author served) found that among 90 
companies in the U. S., the present ratio 
of technicians to engineers was about 
0.8 to 1. Employers stated that, by 
1967, the ratio should be 2.2 technicians 
to each engineer, representing an in- 
crease in the ratio of technicians to 
engineers by nearly 200 per cent.” 

Some technical-institute educators 
consider even the 1967 projections too 
low. For instance, L. V. Johnson, for 
many years a member of the National 
Committee of the Technical Institute 
Division, American Society for Engi- 
neering Education, says: 

“An average ratio should be at least 
five technicians for each engineer. Of 
course, individual companies differ in 
their manpower demands. But many in- 
dustrial companies are not using their 
engineers properly. Much of the short- 
age of engineers is really a shortage of 
technicians. When you see a company 
using an engineer as a heavy-up drafts- 
man or a production supervisor, that 
company is not using its engineering 
talent well. Trained technicians could do 
as much as three fourths of the work 
now being assigned to engineers, could 
often do the work better, and could 
release engineering talent for its proper 
utilization.” 

In the future, though, more com- 
panies will surely place technicians cor- 
rectly on their organization charts. 
Many have already discovered the best 
ways to use technicians. C. N. Hoskins. 
personnel manager for American Art 
Metals, has employed more than a 
dozen technicians in the past five years 
Hoskins says: 

“We find that the technical institute 
graduate performs equally well on staff 
and line functions. Technicians are not 
employed to replace engineers: rather 
in our industry we recognize very few 
tasks that call for the graduate en- 
gineer. Most of our openings match the 
technician’s educational and experience 
level perfectly; the placement of an 
engineer on these jobs would be a 
waste of talent and ability to the em- 
ployee and employer.” 

Hoskins states he is generally pleased 
with the technicians he has hired, and 
that, “Our corporate plans for growth 
include many more openings on the 
technician’s level, and we look to our 
own local technical institute to meet 
this demand.” 

The future should also see more 
technical institutes opening and more 
earning accreditation. In the six years 
prior to 1960, the number of technical 
institutes with accredited programs rose 
from 27 to 33. The number of ac- 
credited programs rose from 84 to the 

? Henninger, G. Ross, The Technical Institute 
in America, McGraw-Hill, 1959. 

(Concluded on page 66) 
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DURO 


oS ree Satis ‘ 


45 years “know how” your guarantee of super quality! 


“Build to last” has been a slogan at Duro since 
1916! Duro continues to do just that — to- 
day! As a result, no power tools on the market 
can “beat” them for quality, performance and 
LONG LIFE! Designed and built to highest 
standards of excellence, they give you more 
features and advantages than any other, in- 
cluding: “BUILT-IN” RIGIDITY — special 
casting design assures durability and stability 
under rigorous conditions — they're lastingly 
vibration-free; LIFETIME RUGGEDNESS 


each unit has been engineered to provide 


Send for 


FREE 
Catalog 


Get a first hand picture of the 
big Duro line and its many 
advantages. it's yours FREE. 
Write today. 


DURO 
METAL PRODUCTS CO. 


2651 N. KILDARE 
CHICAGO 39, ILL. 


The World's Largest Manufacturers of Power and Hand Tools 


(Duro Chrome) 


"TOT 


POWER. 


continuous year ‘round service; YEARS 
AHEAD DESIGN — streamlined, modern, 
functional; PRACTICAL SAFETY FEA- 
TURES — convenient controls insure easier 
and safer operation; PRECISION AC- 
CURACY — steel parts precision ground to 
close tolerances; EXTRA CAPACITY — 
larger work areas, built in lights, table exten- 
sions . . . AND there’s much more too — 
including welcome budget prices. For today’s 
and tomorrow's school, investigate Duro! 


DURO METAL PRODUCTS CO. 
2651 N. KILDARE — Dept. 51 
CHICAGO 39, ILL 


Please send me your Power Tool Catalog. 


Nome 
School 


Address 


- 
‘ 
| 
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New! Uoitical clamping. feature | 
THE WILTON 


7 @FFSET VISE 








Write now for complete information or an i now standard in all Wilton vises . . . 
obligation-free look at the | 
. . > A UPFETIME-LUBRICATED 
‘ ' & 
: most Revolutionary shop vise on the market! > THRUST BEARING 


A new OILITE (oil cushioned) thrust 
© bearing is now furnished on Wilton 
> “Professional Quality’ Woodworkers’ 
© Vises. The bearing is made of sintered 
© bronze, and is oil impregnated — 

Wilton Tool Mfg. Co. * Schiller Park, Illinois *e!f-lubricating on both faces! 


ed 
% 
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WHAT SHOULD INDUSTRIAL ARTS BE LIKE 
TEN YEARS FROM NOW? 


Every company, professional organization, and governmental 
agency looks forward to the future and makes extensive plans 
for it. Industrial arts should also be planning its future. We 
should determine now the kind of industrial arts program 
that we hope to see in all American schools ten years from 
today. What should industrial arts be like a decade from now? 


Our Country in Ten Years 

Since industrial arts, to some extent at least, should reflect 
the economic and industrial development of America, we must 
first look at what the United States will be like ten years 
from today. These are a few of the changes that we know 
will take place: there will be 40 million more people in the 
United States; we will have jet airplanes operating at twice 
the speed of the present jets; there will be new refinements 
in atomic ships, fantastic electronic brains, and all the present 
wonders of our industrial society will be improved and en- 
hanced; we will be using many new products that have not 
yet been discovered in the research laboratories. In the case 
of some growth companies, well over 40 per cent of their 
products will be new. In fact, many of these products are 
now being developed in the research laboratories today. 

Because of greater and greater application of automation, 
there will be less and less need for semi-skilled workers in 
manufacturing even though the amount we manufacture will 
be greatly increased. There will be a much greater need for 
workers who provide services— maintenance and repair of 
manufactured items. Everyone will have a larger income, par- 
ticularly those in the middle-class group. We will have a 
shorter work week, perhaps not over 30 hours per week and 
this will provide a great deal more time for recreation and 
other pursuits of a personal nature. Developments in the 
science of electronics will be proceeding at a tremendous rate. 
Most of the electronic equipment we are now using will be 
completely obsolete. People will be more mobile than ever; 
they will tend to live in many different places. Most people 
will make their permanent homes in a community different 
from the one in which they attended high school. There will 
be a greater demand for the technician and skilled tradesman. 

If this is the world in which we are to live, what then 
should our industrial arts program be like? Before we make 
any predictions, perhaps we should review the present status 
of our program. While some may object to this description, 
it is nevertheless the average program in our American schools. 
Certainly there are many that are far better, but there are 
also many that do not even match these meager standards. 


Industrial Arts Today 

Our program is largely woodworking with a little drawing. 
This is true because most programs that call themselves 
“general shop activities” are in reality glorified woodworking. 
Project-making is still the basic goal of both teacher and 
student. Both appear to be working toward this as the end 
result of industrial arts. Students are learning some facts and 
some skills in the use of tools and machines. There is very 
little problem-solving and, in many cases, a minimum amount 
of project planning. Unfortunately, the average industrial arts 
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course is planned primarily for the slow learner; there is little 
challenge for the above-average student. There is almost no 
applied mathematics or science in the average course and many 
teachers do not stress the language arts as they apply to 
industry and technology. Most of our projects represent little 
attention to good design. 


Industrial Arts in a Decade 

What should our goal be for the “good” industrial arts 
program ten years from now? These are some suggestions 
that we think should be given some careful consideration: 


1. The curriculum should be geared to the technology of 
the era. If we are to continue with our present curriculum 
pattern, each of the areas should be greatly enriched. For 
example, a traditional area such as woods should be completely 
revamped to include a study of modern man-made materials, 
the latest methods of machining woods, and a study of the 
best building techniques in home building and in the furniture 
industry. 

2. There should be several kinds of industrial arts to appeal 
to students of all abilities. In some cases, a program emphasis 
of experimentation, research, and problem-solving should be 
designed for the above-average student. In these courses, ex- 
periments and exercises in problem-solving should be the 
common educational activities. 

3. Design in its broadest sense should be emphasized. Stu- 
dents should be exposed to good design in the shop, not only 
in the kinds of projects they design and make, but also in 
the way in which the shop itself is equipped and in the kind 
of instructional materials available to the students. 

4. There should be greater emphasis on the use of oral and 
written language and especially on the need for an under- 
standing of technical vocabulary as it applies to each area of 
work. One illustration of this emphasis should be the use by 
every industrial arts student of a basic textbook. 

5. Applied science and mathematics should be emphasized in 
every situation in which a natural and practical application can 
be made. /ndustrial arts, however, must not attempt to ride 
on the coattails of the mathematics and science courses. 

If we are to follow these suggestions, how should our courses 
be organized? The best possibility is to enrich the present 
curriculum and to add areas that are lacking at present. 
Under this program, at least the following six areas should 
be included: (1) drawing, planning, and design; (2) general 
woods; (3) general metals; (4) electricity-electronics; (5) 
power mechanics and transportation; and (6) graphic arts. 


There are some who believe that we should scrap this 
organizational pattern and replace it with some new pattern 
such as a curriculum organized around technological areas of 
manufacturing, construction, research, and so forth. It is our 
conviction that any drastic reorganization in industrial arts is 
neither practical nor realistic. We believe that much more 
can be accomplished by enriching our present curriculum and 
that we should strive for this goal in order to make real 
improvement in industrial arts in the next decade. 





Vocational-Technical Education: 
Its Place in Tomorrow’s Schools 


LYNN A. EMERSON 


(]0 0 All about the implications our changing technology has 
for the type and level of instruction in the areas of voca- 
tional and technical education in the schools of tomorrow. 


During the past half century the 
secondary schools of the United 
States, especially those in the larger 
cities, have given considerable atten- 
tion to industrial education. Rapid 
changes in technology in recent years 
have created new needs — needs for 
changes in present programs and for 
the development of new programs in 
keeping with the new technology. 
The purpose of this article is to out- 
line briefly the essential elements of 
vocational-technical education, pres- 
ent trends in programs, and some 
directions in which secondary school 
programs might move. 

Vocational-technical education is 
specific preparation for occupational 
life. The content of its programs is 
derived from analysis of the duties 
and responsibilities of workers in the 
specific occupational field toward 
which the program is aimed. The 
analysis is developed in close contact 
with persons actively engaged in the 
occupation. It includes the skills and 
abilities needed, the knowledge and 
understanding required, and the at- 
titudes which are desirable. Voca- 
tional-technical education takes the 
form of pre-employment programs 
designed to prepare workers for effec- 
tive entrance into industry, and also 
the form of extension education for 
employed workers to update them 
with respect to new developments 
or to upgrade them to advanced 
positions. 

In the field of industry, vocational- 
technical education in the public 
schools is mainly concerned with edu- 
cating skilled craftsmen, and of tech- 
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nicians. The training of semiskilled 
workers is usually done directly by 
the employer. 


1. Vocational Aspects 

The work of the skilled crafts- 
man is largely the use of highly de- 
veloped manual skills carried out 
with sufficient understanding of the 
technical aspects of the job to enable 
him to perform his tasks effectively. 
The technical knowledge needed is 
derived from the analysis of the work 
tasks, and it is usually closely related 
to the manipulative skills. Some of 
the skilled crafts demand much more 
in the way of technical understand- 
ing than do others. 

Pre-employment education, for the 
skilled crafts involves large amounts 
of practical work in well-equipped, 
specialized shops. Usually the cur- 
riculum provides for one half or more 
of the total school time to be given 
over to shop work. The instruction 
in the related technical subjects is 
usually provided in classrooms, al- 
though laboratory work is sometimes 
used. The curriculum is aimed at a 
specific skilled craft, such as ma- 
chinist, electrician, or bricklayer. 


2. Technical Aspects 

The work of the technician deals 
largely with technical knowledge and 
understanding. He needs highly de- 
veloped technical skills, the ability 
to apply technical knowledge to the 
situation at hand. He needs some 
manipulative skills, but these are 
usually a minor element as compared 
with the technical skills. Technician 
occupations vary greatly in the 
breadth and depth of their technical 
content. Some technician occupations 
border on the skilled crafts; others 


are similar to jobs in the field of 
engineering. Some typical technician 
occupations are draftsman, electronic 
technician, tool designer, highway en- 
gineering aide, etc. 

The curriculum for the pre-em- 
ployment training of technicians is 
designed to prepare the student for 
entrance into any one of a cluster 
of closely related occupations. Thus, 
it is broader in scope than is that for 
skilled craft training. Its main objec- 
tive is the development of technical 
skills needed for the occupational 
field toward which it is aimed. The 
curriculum usually includes much 
basic and applied mathematics and 
science. Laboratory work, designed 
to develop technical knowledge and 
technical skills, has a major place in 
the curriculum. The intellectual level 
of student required for successful 
completion of the technician curric- 
ulum is somewhat higher than that 
needed for the skilled crafts. 

Vocational-technical education pro- 
grams for pre-employment training of 
skilled craftsmen and of technicians 
are found at present on the high 
school level and on the junior col- 
lege level. Many programs are found 
in area vocational schools, which 
may be of high school level or of 
junior college level. Some area 
schools offer programs on both of 
these levels. As indicated later in 
this article, the trend is toward the 
post-high school level, especially with 
respect to the training of technicians. 


Changing Technology and Schools 
More changes in technology have 
occurred in the past ten years than 
took place in many previous decades. 
Crystals with strange properties, 
transistors, jet aircraft, tape-con- 
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trolled machine tools, computers, 
nuclear reactors, automated factories, 
missiles, man-made satellites — these 
are some of the more important de- 
velopments. They have had great 
impact on the work jobs of industry. 
Instrument watchers are replacing 
semi-skilled machine operators, 
skilled craftsmen need greater tech- 
nical competence, and a host of new 
jobs is emerging in the technician 
field. Along with these changes have 
come greatly increased demands for 
competent engineers and scientists. 

The changes within industry have 
had their impact on vocational-tech- 
nical education programs, especially 
in the more progressive schools. Cur- 
riculum changes have been made, 
more attention has been given to 
appropriate selection of students, 
new programs have been developed. 

Foremost among these develop- 
ments is the establishment of many 
new programs for the training of 
technicians, stimulated by the fed- 
eral funds available under Title VIII 
of the National Defense Education 
Act of 1958. Occupational surveys 
of technician occupations have been 
made in many communities. A large 
expansion of programs is under way 
in such fields as electronics, mechan- 
ical technology, electrical technology, 
instrumentation, and others. The 
typical program takes the form of 
a two-year curriculum on the post- 
high school level. 

The rapid expansion of training 
programs for technicians during the 
past two years is perhaps the most 
spectacular change in industrial edu- 
cation. Yet other changes have been 
taking place which have important 
bearing on program development for 
tomorrow. Among these are the ris- 
ing age and grade level at which 
vocational-technical education is of- 
fered, the increasing size of the edu- 
cational administrative unit for op- 
erating vocational-technical programs, 
and the increasing numbers of young 
women enrolling in programs which 
prepare for industrial occupations. 

The gradual rise in age and grade 
levels for vocational-technical edu- 
cation programs has far-reaching im- 
plications. This rise has been brought 
about by industry’s demand for more 
maturity in the new workers hired, 
by the increasing technology needed 
by the worker, by social pressure to 
keep youth in school longer, and by 
other causes. Machines and _ tools 
used in industry today are expen- 
sive; the cost of mistakes made by 
immature workers is often high. 
Many of today’s jobs, especially in 
the technician fields, require much 
greater breadth and depth of train- 
ing than was formerly needed. The 
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impact of these pressures from with- 
out the schools has resulted in the 
gradual shift of technical education 
programs for industry from the high 
school to the post-high school level. 
Vocational education programs are 
still operated in the high schools, 
but the unmistakable trend is toward 
the post-high school years for tech- 
nical programs. In states which have 
well-developed junior college pro- 
grams the tendency is to place the 
technical education in such institu- 
tions. In some other states the move- 
ment has involved the development 
of area vocational schools, serving 
relatively large geographical areas, 
with entrance requirements which in- 
clude high school graduation or adult 
maturity. This change may well have 
profound bearing on what the con- 
tent of the high school curriculum of 
tomorrow should be to meet the 
needs of youth who will enroll in 
such post-high school vocational pro- 
grams. 

The increasing size of the admin- 
istrative unit for technical education 
follows logically the rise in age-grade 
level of the programs. Students come 
to these institutions from many dif- 
ferent high schools, for the program 
must be of reasonable size for effi- 
cient operation. The tax base for the 
support of the program must reach 
back into several high school dis- 
tricts, and such programs are fi- 
nanced by the establishing of special 
districts, by the county unit, di- 
rectly by the state, or by some other 
pattern which spreads the costs over 
a suitable geographical area. Often 
the state provides subsidy in one 
form or another, for the cost of op- 
eration is considerably higher than 
for a high school program. The elab- 
orate and expensive equipment 
needed for modern vocational edu- 
cation programs, especially those 
which prepare for the technician 
field, is often beyond the financial 
resources of the local community. 

Slow but important increases are 
noted with respect to the enrollment 
of young women in programs which 
prepare for industrial occupations. 
Reports of the Department of Labor 
indicate that, if the total personnel 
needs of industry are to be met in 
the decade ahead, much larger num- 
bers of women must be employed. 
Technological changes are removing 
many of the heavy physical demands 
upon workers, and today women can 
perform satisfactorily in many of the 
highly skilled positions especially 
those of technician type. It is prob- 
able that we shall see considerable 
increase in the enrollment of women 
in training programs which prepare 
for such occupations. We may also 


see greater utilization of women as 
teachers in technical programs. 


Needs for the Coming Decade 

As one looks ahead at the needs 
in vocational-technical education for 
the coming decades, it is apparent 
that many changes will be needed in 
present programs, and that many 
new types of curriculums will be re- 
quired. Increased attention will need 
to be given to strengthening the sci- 
ence and mathematics of the sev- 
eral programs. Improved instruc- 
tional materials will be needed, with 
possibly considerable utilization of 
“machine teaching.” Relatively more 
attention will be needed to program 
development for the maintenance and 
service occupations, including the 
servicing of automated equipment. 
Retraining of persons displaced by 
automation or other causes, and the 
retraining of retired persons, will 
need attention. Many of the pro- 
grams will need increased toughness 
beyond present standards, and better 
selection of students. Since the pro- 
grams are influenced considerably by 
the regulations established for the 
utilization of Federal funds for vo 
cational-technical education, new leg- 


If the school system 
is to meet all the needs 
for industrial education, 
it must face the task of 
offering appropriate 
curriculums for basic 
pre-vocational education, 
as well as specialized 
vocational-technical 
education. ...” 
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islation is needed which will do away 
with obsolete provisions in present 
laws and provide increased Federal 
support for types of programs needed 
for present-day industry. 


New Exploratory Approaches 

One of the most important needs 
in program planning for tomorrow is 
an appropriate type of high school 
education for those youth who will 
not go on to college but who will 
find employment in industry either 
directly after completion of high 
school or after one or two years of 
post-high school specialized voca- 
tional education. 

Much of our learning comes 
through books, but a great deal of 
it comes through other media. Many 
high school youth need the oppor- 
tunity of learning by actual contact 
with materials and equipment, by 
working with resistant materials, and 
by using tools and instruments. Such 
activity tends to provide meaning 
for the drawing, mathematics, and 
science. Through such activity the 
student acquires skills and under- 
standings basic to many aspects of 
occupational life. Industrial arts pro- 
vides some opportunity toward these 
ends. But industrial arts in its pres- 
ent form is not enough. What is 
needed is a new approach to cur- 
riculum building to meet these ob- 
jectives, and the establishment of 
new types of programs. These should 
supplement, rather than replace, in- 
dustrial arts. Although the work ac- 
tivities of the proposed program may 
appear similar to industrial arts, 
their objectives are different, the time 
allotments are higher, and they are 
aimed at specific groups of students. 
The content of such programs would 
be basic content found in large num- 
bers of occupations, and its organiza- 
tion would be in the form of prevo- 
cational work which leads to the 
highly specialized vocational educa- 
tion which will be offered largely on 
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the posthigh school level or through 
apprenticeship. 

The task of outlining a prevoca- 
tional program for the skilled crafts 
is not an easy one, for these crafts 
are many and varied. Since the pro- 
gram is a basic one, providing foun- 
dation training for several crafts, 
some grouping of the crafts will be 
needed. For example, there are many 
skilled crafts dealing with metals and 
metal products, such as machine shop 
work, mechanical maintenance, auto- 
motive maintenance, air conditioning 
and refrigeration, sheet metal work, 
plumbing and steam fitting, and 
welding. Other crafts require some 
skills and understanding concerning 
metal products although the main 
portion of the work of these crafts 
is in other areas. A basic program 
might well be designed for the metal- 
working field, basic to the many 
skilled crafts found within this field. 
The content for such a program 
would be derived from a careful 
analysis of the many metal products 
crafts, with a listing of the manual 
and mental skills, and the knowledge 
and understanding common to most 
of these crafts. 

The program content might well 
include the selection and use of hand 
tools; the principles of operation of 
machine tools, and the development 
of simple skills in their use; ma- 
terials and processes of industry, with 
special reference to the skilled crafts; 
basic principles of applied science, 
taught on a level appropriate to the 
type of student enrolled; interpreta- 
tion of drawings; basic mathematics, 
with application to skilled crafts 
work in the metal products field. 

The curriculum pattern for such a 
program would grow out of the con- 
tent of this analysis, with time ap- 
portioned to relative needs and with 
due consideration of appropriate 
methods of teaching. It might well 
be weighted in favor of laboratory 
work designed to provide familiarity 


with tools, materials, and processes, 
together with the development of 
some manual skills. Some of the lab- 
oratory work, however, would be de- 
signed to develop in the student the 
understanding of basic science and of 
technological processes. Much use 
might well be made of appropriate 
audio-visual materials in the class- 
work. The overall time allotment for 
the prevocational work of the cur- 
riculum might be as much as half 
of the total time with the remainder 
devoted to English, social studies, 
general science, mathematics, etc. 

It should be kept in mind that the 
nrogram outlined here is designed for 
students with interest and aptitudes 
appropriate to the skilled crafts. 
Studies of students enrolled in pres- 
ent-day high school vocational-tech- 
nical programs generally show mental 
alertness scores lower than those who 
enter college. The program difficulty 
should be geared to their abilities 
and should challenge their best ef- 
forts. 

The suggestions outlined above 
may be somewhat radical and at 
variance with present practices. But 
as one looks at the steady rise of 
vocational-technical education with 
respect to age and grade level — to 
the end that in.the near future little 
of it will remain in the high school - 
one must begin to think critically of 
the kinds of programs needed to keep 
the youth in school who are now 
enrolled in industrial education pro- 
grams or who drop out of school be- 
cause the academic program does not 
meet their needs and interests. 


High School and Industrial 
Education 


The secondary schools of the 
United States should serve all youth. 
At present they are primarily geared 
to meet the needs of those who are 
going on to college. This is a most 
important objective, for the needs of 
present day society demand increas- 
ing numbers of persons with broad as 
well as specialized higher education. 
Yet it must be kept in mind that 
hundreds of thousands of students 
now in high school do not have the 
abilities and aptitudes needed for 
successful pursuit of college work. 
Society needs the services of these 
youth, appropriately trained for oc- 
cupations which fit their abilities and 
interests. Industry has need for many 
scientists and engineers; but it needs 
technicians, skilled craftsmen, and 
semiskilled workers in far greater 
numbers. If the schools are to meet 
these varied needs, they must give 
increased attention to providing the 
kinds of education required by all 
the youth. 0 
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Are You Research Sophisticated? 


Industrial 
Educators 
Need 'To Be 


Educational researchers communicate 
in a jargon somewhat unfamiliar to the 
average industrial education teacher. 
For example, a “hunch” is a hypothesis, 
a “design” is a procedure, and a “vari- 
able” may be a number of different 
things many of which can’t even be 
accounted for. “Reinforcement” is not 
something put in concrete to make it 
stronger; and “control group” is not 
how well the teacher disciplines a group 
of students. These and many other 
terms are going to be found more 
frequently throughout the professional 
literature, because educators are be- 
coming research minded. 

To imply that industrial educators 
are not problem solving minded would 
certainly be incorrect. However, to say 
they are research sophisticated would 
also be a mistake. Enough formal re- 
search just isn’t in evidence in indus- 
trial education. From the conception of 
the Cooperative Research Program 
(Public Law 531) industrial education 
has had less than a half dozen studies 
approved for grants. Only a handful of 
formal research staff studies have been 
going on over the years. Few industrial 
teacher education institutions even con- 
sider releasing staff members part-time 
to do research as is often done in other 
disciplines. The bulk of industrial edu- 
cation research has been at the grad- 
uate student level; and even here the 
number of studies leaves something to 
be desired. A recent count shows 25 
graduate industrial education studies 
appearing in the 1960 Dissertations 
Abstract. 


Research Is Formal 

Research constitutes a sophisticated 
undertaking. It involves well-laid plans, 
rigid controls, methodical execution, and 
final analysis to a degree often well 
beyond the problem solving techniques 
used by the average industrial educator. 
It is specific, well calculated, and me- 
thodically performed if tangible results 
are to be obtained. 

Industrial educators have been using 
informal problem solving methods for 
many years and practitioners, especially 
at the local level of operation, are ex- 
perts at finding workable solutions to 
meet immediate situations. The wisdom 
of using advisory committees was recog- 
nized early in the history of industrial 
education, although there appears some 


1 Dissertation Abstract, 1961. University Micro- 
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evidence that their use is waning. Sur- 
prising enough, general education is only 
now realizing the value of such close- 
at-hand resource persons. Consultation 
with certain individuals who may have 
something beneficial to contribute to the 
particular solution being sought has been 
a common practice of industrial edu- 
cators. Conferences, workshops, and 
state and national meetings have be- 
come common tools in providing a basis 
for informal problem solving. 

Solutions to local, state, and even na- 
tional problems have been found through 
the use of such informal methods and 
industrial education has continued to 
profit from their use. Yet the greatest 
danger in using such techniques to solve 
problems is to interpret the findings by 
these methods to be all conclusive and 
final, thus neglect or totally disregard 
the important steps of further study. 
Too often, in industrial education the 
informal method has merely supplied the 
hypotheses or “hunches” which are mis- 
takenly declared conclusive without ade- 
quate testing. This frequently happens 
on the local level of operation where 
once something is made to work — or 
a problem is temporarily solved — the 
local proponent makes inference at state 
and national meetings that his solution 
should be generally accepted. 

Research then is something more than 
merely meeting every day problems and 
coming up with some workable solution. 
Research “digs deeper” and “goes far- 
ther” than informal problem solving. It 
is more diligent and systematic inquiry 
or investigation into a problem and it 
discovers facts or principles from which 
conclusions may be drawn. In other 
words, research is problem solving of 
the highest order. 


Teachers Are Consumers 

To say that teachers are consumers 
of research implies that they are at least 
intelligent consumers. Most individuals 
would not think of just buying any make 
automobile. Before making such a pur- 
chase a great deal of time usually is 
spent in evaluating and comparing all of 
the various mechanical and style fea- 
tures of respective makes and models. 
After due deliberation a choice is made 
and everyone likes to at least feel that 
the best choice was made. This is the 
way it should be with research. Teachers 
should be intelligent consumers of re- 
search findings. 

But even before research can be con- 
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sumed or utilized, there must be a will- 
ingness on the part of those concerned 
to recognize the need for change and 
an acceptance of change if the evidence 
seems to indicate a possible improve- 
ment. Its like getting into the frame of 
mind to purchase a new car. In other 
words, research results can not be ac- 
cepted with a status quo attitude. Once 
problems are recognized by the teacher 
and he or she is really looking for a 
solution or a better way of doing some- 
thing, then we have a good candidate 
for a consumer of research. But the fact 
remains, a consumer of research must 
be research sophisticated to understand 
and be able to judge good research find- 
ings from poor ones. 


Types of Research 

Educational research usually is classi- 
fied into three distinct types: experi- 
mental, descriptive, and historical. Each 
has its own distinguishing characteristics. 

1. Experimental Research. Experi- 
mental research is the systematic analy- 
sis of what will be, or what will occur, 
under carefully controlled and accurately 
measured conditions. The intelligent con- 
sumer of experimental research will want 
to be acquainted with experimental de- 
signs and controls that go to make up 
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a good study. Probably the most simple 
design is represented by the pre-test, 
post-test pattern with a single individual 
or group. The tests (pre and post) may 
be identical or they may be equivalent 
forms of the same test. In other words, 
a test covering the same material but 
the questions changed. In this simple 
experimental design, the study is carried 
on by pre-testing the group (or indi- 
vidual) to find out the starting level 
For a group this will usually be the 
average of the grades or scores 

Next new information, say unit 1, 
is taught to the group using the usual 
method or device of presenting the unit 
This would be the normal or customary 
way. The researcher calls this the con- 
trol method or factor. A final or post- 
test is given and the pupil average is 
determined. Pupil mean gain is deter- 
mined by subtracting the pre-test scores 
(average) from the final or post-test 
scores. The same students are then 
taught a different unit of work and again 
started out with a pre-test. This time, 
instead of teaching in the usual way, 
an experimental method or device is 
used. Such an addition or change from 
the normal is called a “variable.” The 
addition of a single variable makes pos- 
sible accurate measurement of change. 
Again the pre-test, post-test would be 
administered and the pupil mean gain 
determined. 

The result of the pupil mean gain for 
the control method is compared with 


the pupil mean gain for the experi- 
mental method. An evaluation then can 
be made as to which method, control 
or epperiemental, produced the greatest 


pupi! mean gain. Repeated findings of 
this nature may indicate rather posi- 
tively in favor of one method or the 
other. If, however, the experiment was 
only conducted a time or two, the re- 
sults may not be really conclusive and 
the intelligent consumer of experimental 
research would hesitate to accept the 
findings. There are other experimental 
designs which manipulate and rotate 
groups and individuals in various ways, 
but most are based on the pre-test, 
post-test and variable idea 

Experimental research usually in- 
volves the use of statistics. These 
mathematical calculations determine the 
probability of the recurrence of the 
findings under similar conditions. In 
other words, most experimental research 
statistics will infer or provide general- 
izations from numerical information 
gathered from a small group, and apply 
it to larger groups from which the in- 
formation has not been drawn. It is 
customary to call the small group the 
“sample” and the large group the 
“population.” 

2. Descriptive Research. 
tive research methodology plays an ap- 
propriate role in determining the status 
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quo of certain phases of education. Most 
teachers are acquainted with the de- 
scriptive research of James B. Conant 
entitled, The American High School 
Today.* This is an outstanding example 
of a descriptive type study which has 
focused attention on the present or 
status of the situation. 

Descriptive research serves the func- 
tion of describing and interpreting what 
is. It is concerned with points of view, 
prevailing practices, attitudes, existing 
situations, and opinions and trends that 
are developing. Descriptive research re- 
lies on the survey method of gathering 
data from a relatively large sample or 
number of cases. It is intent on finding 
descriptive statistics which when ana- 
lyzed will provide characteristics at a 
particular time. Descriptive statistics 
provide numerical data for a single 
group and only this group. No infer- 
ence can be made beyond the group 
itself and such data merely describe or 
depict the measurements or character- 
istics as found within it. 

Much local level problem solving is 
based on descriptive statistics. Such data 
are collected by the survey method 
(school survey, social survey, market 
survey, public opinion survey). Other 
well known descriptive research meth- 
ods are the case study, causal studies, 
time-and-motion study, and job analysis. 
Frequently, the mailed questionnaire is 
used to collect the data. The personal 
interview provides one of the best tools 
for collecting descriptive data. Direct 
observation or critical incidents are 
other techniques used to facilitate de- 
scriptive research. 

3. Historical Research. 
cational problems require the method- 
ology of historical research for their 
solution. Historical research involves the 
truthful, meaningful account in which 
events are examined in relation to a par- 
ticular time and place. Such knowledge 
is important to education as it provides 
past practices, which when evaluated in 
light of contemporary situations may 
suggest possible courses of action at 
local, state, or national levels 

Historical data usually are classified 
as either primary or secondary sources. 
Primary sources of historical data con- 
sist of original documents or remains, 
relics, and first or “eye accounts” by 
witnesses of events. Secondary sources 
imply information which is one step re- 
moved from the primary source. The 
secretary's minutes of a school board 
meeting, for example, are primary, but 
the newspaper account of the same 
meeting are secondary. Research in the 
area of school law is an appropriate 
example of a historical study. Statutes 
and court decisions provide the primary 
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sources of data and newspaper accounts 
and other writings the secondary 
sources. 

Historical research reporting should 
be logical, properly documented, and the 
data theoretical or philosophical in- 
terpreted. 


Can Teachers Do Research 


If teachers can be intelligent con- 
sumers of someone else’s research, they 
can most certainly do research them- 
selves. In fact, there is a growing trend 
on the part of teachers to want to take 
part in research and especially action 
type research. Action research might be 
best defined as research that is under- 
taken by teachers themselves, because 
they believe that they can solve some 
of their own problems. Action research 
is focused on a real problem in a local 
setting with the thought in mind of 
immediate application. This implies the 
use of some of the informal problem 
solving techniques previously discussed, 
but action research goes well beyond 
mere informal methods. In fact, advo- 
cates of action research propose that 
research specialists serve as a part of 
the research team, working with the 
group of teachers involved in the par- 
ticular study. Formal research tech- 
niques then, become a part of the me- 
thodology used. Besides standing an ex- 
cellent chance of solving problems 
through action research, there exists 
through this process a number of by- 
products such as: in-service training and 
individual growth: better and closer 
working relationships, with other staff 
members; professional improvement; 
and a more assured chance of bringing 
about acceptance of change. 

Action research attacks problems that 
are apparent at the “grass roots level.” 
It is teacher-oriented research, carried 
on singly and in groups, with the ulti- 
mate purpose in mind to try out prac- 
tices and ideas in a systematical and 
exacting manner. Methodically it is as 
exacting and objective as possible. Good 
action research will have an interdisci- 
plinary flavor and involve “close-at- 
hand” specialists such as other subject 
teachers, the guidance counselor, cur- 
riculum director, school psychologist, 
and others. Such resource persons usu- 
ally can make a real contribution to the 
attack of a local level problem. 

Whether a consumer or an active 
researcher, each and every teacher 
must feel obligated to be research so- 
phisticated. Teachers must be familiar 
with research findings at least in their 
field of specialization if they are to be 
professional. To ignore chang. in edu- 
cational theory and practice is tanta- 
mount to becoming obsolescent and 
antiquated. To be aware of problems 
and accept professional change is to be 
astute and inspiring. oO 
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Industrial arts education is both an 
experience and a study program that 
has inherent values for youth. 

The experience phase is a unique fac- 
tor of the program by virtue of activi- 
ties that are made available to the stu- 
dents. These activities capitalize on the 
varied interests and enthusiasm of boys 
who come to work in the industrial arts 
shops. 

The study phase of industrial arts 
represents an opportunity for the stu- 
dent to acquire a fundamental body of 
knowledge as it is applied to a series of 
meaningful experiences in the shop. The 
study should involve the discipline of 
facts and useful information as well as 
learnings about tools and materials. 

The combination of experiences and 
study should result in the student’s de- 
velopment of attitudes, appreciations, 
and understandings. A_ well-organized 
program represents a complete educa- 
tional experience for the student as he 
assimilates content and practices tool 
and material techniques. A fundamental 
approach to the educational concepts of 
industrial arts must be based on the 
identification of content and principles 
rather than just an activity or the proj- 
ect itself. 

In the belief that there are funda- 
mental aspects representing a frame of 
reference within which an industrial arts 
instructional program can be formu- 
lated, the following are offered as six 
cardinal aims for industrial arts educa- 
tion: 


1. Planning 

To foster planning on the part of 
the students as a means of learning 
orderly procedures, methods of prob- 
lem solving, and techniques of formu- 
lating and transmitting ideas. 

Problem solving may range from the 
computational to the operational phases 
of assembly and construction of proj- 
ects. Orderly procedures and problem 
solving in themselves are meaningless 
unless there is some way to express basic 
ideas as well as to transmit them to 
others. The expression and transmittal 
of ideas focuses attention on the need 
for teaching a definite body of content 
for drawing and sketching as a part of 
the total planning procedure. 


2. Ingenuity 

To encourage the ingenuity factor 
involved in the planning, construc- 
tion and evaluation of the articles 
produced in the industrial arts shop. 

Our American heritage cites many 
instances where ingenuity in the use of 
materials or the combination of princi- 


Dr. Dudley is an Associate Pro- 
fessor, Industrial Arts Education, 
New York State Education Depart- 
ment at Albany. 


ples has resulted in the successful solu- 
tion of problems. Our industrial com- 
plex has placed in the hands of boys 
many new materials which can be used 
to encourage this ingenuity factor. Ex- 
perimentation and research with indus- 
trial materials requires that the students 
be familiar with the fundamentals of 
shaping, forming, fastening, assembly, 
and finishing these materials. 


3. Tool Manipulation 

To demonstrate and practice tool 
manipulation as a learning experience. 

The future home owner should have 
certain manipulative experiences with 
simple tools as a part of his funda- 
mental learning. There also should be a 
concern for the improvement of the 
student’s manual dexterity which exists 
in varying degrees as an inherent ability. 
The cultivation of inherent ability and 
the progress of the learning experiences 
can best be realized by identifying and 
practicing the fundamental tool proc- 
esses. 


4. Industrial Materials 

To promote the understanding and 
usage of industrial materials as poten- 
tial consumers and producers. 

Our youth should have a sense of the 
plasticity, strength, texture, and adapt- 
ability of the wealth of industrial ma- 
terials which surround them. Industrial 
materials are a part of our cultural 
heritage and an understanding of them 
contributes to our general educational 
complex. 


5. Industrial Measurement 

To assure skill and understanding 
in the use of industrial measurement 
methods. 

The evolvement of standards of ac- 
curacy within the realm of instruction 
should result from the combination of 
the facts of measurement and computa- 
tion and the development of an attitude 
of appreciation of the value and use of 
these facts. 


6. Perceptual Skill 

To evolve perceptual skills and un- 
derstandings related to the factual 
information and the practical experi- 
ences of the student. 

The ability to work with abstract con- 
cepts that are a part of our technology 
must be developed by the students. This 
perceptual understanding should be pro- 
jected to the development of under- 
standing of the true worth and meaning 
of responsibility, perseverance, and other 
work habits. The perceptual ability of 
the student should be applied and tested 
by purposeful experiences using indus- 
trial tools and materials, while exempli- 
fying the best personnel practices as he 
works with his fellow students in the 
industrial arts shop. O 
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latcrelenbanes 


Industrial 


Arts 


(1100 The belief that industrial arts — as a phase of general 
education — has a role in fostering improved ability in reading — 
as the basic facet of the three “R’s” — indicates that I-A instruc- 
tors should re-examine their teaching practices in this area. 

The following report questions Gordon Funk, supervisor 
of industrial education for the Los Angeles, Calif., City Schools 
on: (1) the modern concepts of presenting reading and how they 
should be incorporated into industrial arts education; and (2) how, 
specifically, the ten basic skills of reading are presentable in the 


typical I-A program. 


Q. Mr. Funk, why would you say, 
first of all, that the reading program 
has special implications for industrial 
arts? 

A. The role of industrial arts in the 
total pattern of general education in 
the secondary school certainly im- 
plies an objective for our field of re- 
inforcing and expanding the three 
“R” skills. And I believe there are 
two reasons why industrial arts edu- 
cators should expand their practices 
in the methods used to teach and to 
develop the first “R,” reading. First, 
many secondary students, who have 
a deeper interest in industrial arts 
than in academic subjects, have 
achieved reading levels no higher 
than the intermediate elementary 
grades and need additional reading 


24 


practice which can be gained through 
this motivation. Secondly, methods 
used to develop basic reading skills 
have special applications to the de- 
velopment of reading ability in the 
highly technical subject matter of in- 
dustrial arts. 


Q. In illustrating this role, wouldn't 
the changing concepts in the modern 
reading program provide a basis for 
discussion? 

A. Very definitely. Before industrial 
arts instructors will acknowledge the 
point of view which involves their ac- 
ceptance of an expanded responsi- 
bility for reading instruction, they 
must become aware of, and accept, 
the modern concept that there is no 
subject matter of reading; that all 


teachers in secondary education share 
in the responsibility for teaching 
reading; that the elementary school 
does not have the sole charge for 
teaching reading skills. And beyond 
that, the I-A instructor must accept 
the concept that a reading program 
conducted within his specialized field, 
is not only beneficial to the reading 
program but also to the subject field. 


Q. What is the status of research in 
this area? 

A. To my knowledge there is no 
published research available with re- 
gard to the results of a reading pro- 
gram in industrial arts; however, re- 
search by Kathleen B. Rudolph’ 
definitely established that a reading 
program in the social studies area 
helped the student master the sub- 
ject more adequately, while improv- 
ing in reading skills and increasing 
reader comprehension. As a result of 
this reading instruction, pupils im- 
proved in such reference skills as 
notetaking, outlining, and summa- 
rizing, as well as in the ability to 
comprehend written materials. 


Q. And you would say that this has 
direct applications in industrial arts? 
A. It is reasonable to assume that a 
high degree of basic reading ability, 
supplemented by specific instruction 
in the reading skills pertinent to in- 

1 Rudolph, Kathleen B., The Effect of Reading 
Instruction on Achievement in Eighth Grade Social 


Studies (New York: Bureau of Publications, 
Teachers College, Columbia University, 1949). 
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dustrial arts, would find that there 
was growth in overall reading ability 
as well as a quickening of abilities in 
the mechanical areas. And Rudolph’s 
study implied that such superiority in 
social studies content achievement 
can be accomplished in a similar 
matner in regular industrial arts in- 
struction patterns without additional 
class time or additional expenditure 
for reading instruction. 


Q. How, then, can and should in- 
dustrial arts contribute specifically to 
reading? 

A. First, let’s identify the reading 
skills most needed by learners. Then 
we can demonstrate how these skills 
can be developed in the I-A program. 
A widely accepted list is that or- 
ganized by Simpson in her manual, 
Helping High School Students Read 
Better*: (1) developing reading read- 
iness; (2) reading to get the main 
idea; (3) reading to get important 
details; (4) reading to answer a 
specific question; (5) reading to 
evaluate; (6) applying what is read; 
(7) developing vocabulary; (8) out- 
lining and summarizing what is read; 
(9) reading for implications; and 
(10) increasing the reading rate. 


Q. And industrial arts has responsi- 
bilities for the development and ap- 
plication of all ten of these reading 
skills? 

A. In varying degrees, of course. 
This variance is in accord with the 
relationship of basic reading abilities 
to the content field, since all subject 
areas do not require the same read- 
ing abilities. 


Q. How does industrial arts help 
develop the first skill, reading readi- 
ness? 

A. As used in elementary school, 
readiness means the organization of 
the instructional program in reading 
to accommodate the individual pu- 
pil’s physical, social, emotional, and 
mental development and to help this 
pupil acquire the understandings, 
skills, and attitudes necessary to mas- 
ter the reading material presented. 
Reading readiness, applied on the 
more mature secondary school level, 
promotes growth in basic reading 
abilities and develops skills in special- 
ized reading areas. 


Q. And what techniques in indus- 
trial arts will accomplish these read- 
ing readiness goals? 

A. In labeling, tools are identified 
by labels at the beginning of the sem- 
ester. In identifying as an orientation 
device, such as a floor plan of the 


2Simpson, Elizabeth A., Helping High School 
Students Read Better (Chicago: Science Research 
Associates, Inc., 1954). 


shop with equipment located and 
numbered, is given to the student on 
his first day in class. Each piece of 
equipment in the shop has a printed 
identification sign conspicuously at- 
tached. Eager to become familiar 
with the equipment, the student com- 
pletes a numbered sheet with the 
name of the piece of equipment listed 
opposite the number corresponding to 
that on the floor plan. In demon- 
strating, the teacher uses the tech- 
nical names of all tools, material, and 
equipment during each demonstra- 
tion. He writes the new name on the 
chalkboard and uses the name in 
context. In technical illustration, a 
pictorial representation of tools and 
equipment, parts are labeled. 

In addition to these techniques, 
reading readiness is promoted in in- 
dustrial arts by the very nature of 
the materials and tools used. When a 
teacher talks about a jack plane, for 
example, he has one in his hand and 
he points out and demonstrates its 
function and how it differs from other 
planes. When the teacher discusses 
the wood used for building a shoe- 
shine box, he shows samples of white 
oak, white pine, and mahogany. The 
student handles each piece and notes 
its color, weight, grain character- 
istics, ,strength, workability, etc. 
These examples for nurturing reader 
readiness are part of the fiber of the 
everyday teaching process in indus- 


trial arts. Let’s go on to the second 


reading skill, reading to get the 


main idea. 


Q. Does industrial arts contribute 
to this skill also? 

A. To develop this ability, students 
are taught to vary their reading rates. 
The speed-up reading rates used to 
select the main ideas are known as 
skimming and speeded reading. This 
important skill is promoted in indus- 
trial arts through the use of a text 
book and supplemental books. 


Q. What are illustrations of this? 


A. One example of this is a student 
in auto mechanics bringing his 1954 
Plymouth into the shop. He reports 
to the instructor that he is getting 
poor mileage and has difficulty start- 
ing the car when it is cold. After 
trouble shooting, under the instruc- 
tor’s direction, the student deter- 
mines that the carburetor needs to 
be overhauled. Before the student 
undertakes the job, he is questioned 
by the instructor as to his general 
knowledge about carburetion, and is 
referred to the section in his text 
which deals with this subject. His as- 
signment is to skim the article, re- 
port back on the main idea — the 
function of the carburetor in the fuel 


system of an automobile. Thus, 
through individual questioning, the 
instructor builds the need for the 
skill of skimming for the main idea. 

Another example of the develop- 
ment of this skill consists of the 
student who, under instruction, de- 
termines that a wood project ready 
for finishing, needs three coats of 
semi-gloss enamel, and wants the 
color to be mellow ivory. To select a 
can of paint to meet the two specifi- 
cations of color and degree of gloss, 
the student must skim the informa- 
tion on the label of the paint can to 
obtain the pertinent information 
which indicates how closely the paint 
meets the above specifications. 


Q. The third reading skill, reading 
to get important details, would seem 
to have a very direct application in 
industrial arts. How would you illus- 
trate this? 

A. By going back to the paint can 
label. I believe we can show how suc- 
cess in developing this skill is impor- 
tant in, and directly related to in- 
dustrial arts. This skill enables the 
student to follow specific directions, 
to organize work on an orderly step- 
by-step basis, and to be successful 
in using material according to direc- 
tions. The paint can label supplies 
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“The importance of the role 
of industrial arts in the de- 
velopment of basic reading 
abilities is clearly evident. 
It must also be apparent that 
there are specialized 
reading skills peculiar to 
industrial arts.” 





Drafting or 


Instrumental Copying 


HERBERT L. CONSTANT 


1) 0 © Citing differences between the two, the author states the 
case for “drafting” rather than “instrumental copying.” 


Drafting or instrumental copying: are 
the terms synonymous? They are in the 
industrial arts departments of many 
schools. Although the courses in these 
schools are entitled drafting, the method 
of approach to the subject is instru- 
mental copying. “But the end result is 
the same,” chides the supervisor teacher 
(usually a shop teacher who has ‘“re- 
tired” to “teach” drafting) 

The author has used both methods of 
presentation and has found the end re- 
sults of teaching the science of drafting 
and teaching the art of manual instru- 
mental copying are not the same. His 
experience has been that the latter is 
neither productive nor desirable in the 
long run 


The Differences 

Now let us find out what the differ- 
ence between drafting and instrumental 
copying is and why the difference is im- 
portant. According to all educational au- 
thorities and from experience, the au- 
thor has found that rote memorization 
or manipulation of anything is fine if 


Mr. Constant is an instructor of 
drafting at the Berkeley, Calit., 
High School. 
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applied with only a short lapse of time 
intervening; it loses its value if it is 
not used immediately or if a new prob- 
lem is to be solved. This statement gives 
us the insight into the dispute. Instru- 
mental copying is the rote memorization 
and manipulation of drawing instruments 
and symbols, whereas drafting is the 
graphic solution of problems in one, two, 
or three dimensions. We cannot discredit 
the value of the manual manipulation of 
drawing instruments and rote memoriza- 
tion of drawing symbols for they surely 
have their place in the initial stages of 
drafting. Lettering and the alphabet of 
lines are examples of this. This rote 
memorization and manipulation can be 
carried to an extreme, however. From 
experience we can recall being required 
to draw the plan and section symbols 
for almost all the structural materials. 
Many frustrating hours were spent at 
this when Sleeper’s Graphic Standards 
could have been consulted in one minute 
and produced the same information. By 
the way, even as a teacher how many of 
us can remember all of these symbols? 

One text describes a working drawing 
as looking at a block from the top, side, 
and right end. The student then pro- 
ceeds to learn mechanical drawing by 
copying the top, side, and right end. 
“That's right isn’t it?” asks the naive. 
Another book which is copied by many 
sheet metal students describes drawing 
a transition elbow: From 6, 5. and 4 ft 


draw lines to the upper corner 8 and 
from 4, 3, and 2 ft. draw lines to the 
upper corner 8 and from 4, 3, and 2 ft 
draw lines to corner 9. 

Here is an example of a student being 
“taught” triangulation application in 
sheet metal drafting. How much does 
a student really learn through “by the 
numbers, draw” type of instruction? 
This type of instruction would be fine 
if we were training tracer draftsmen, 
and many students have won awards in 
local and national competition on their 
pretty pictures through this medium. 
Sometimes the students are even re- 
quired to change the scale on their 
drawings from the original drawing in 
a book. 


The Case for Drafting 

Now that we have criticized instru- 
mental copying let us advocate and 
defend the teaching of drafting. First of 
all, the understanding and application of 
certain principles of drafting is far su- 
perior to just drawing lines. These 
principles, if really understood, will be 
remembered by the student and applied 
to solve new problems in later life. How- 
ever, let us concede a point: the student 
of low mental ability cannot understand 
principles, but may be able to draw 
pretty pictures if copied. Drafting. 
therefore, is for the analytically minded 
student. This may explain why so many 
low ability students are attracted to 
instrumental copying classes. 

The prime principle of drafting is 
that of orthographic or orthogonal pro- 
jection. If this principle is understood, 
a multi-view working drawing of any 
object can be accurately and readily 
drawn and understood. The principles 
involved in the relationship between the 
projectors, planes of projection, and the 
object will make meaningful such im- 
portant facets of drawing as the multi- 
view working drawing, auxiliary views, 
pictorial drawings — axonometric, ob- 
lique, and perspective projections, true 
length problems in sheet metal pattern 
drafting, and other engineering prob- 
lems. Other sub-principles which are es- 
sential refer to lines parallel or oblique 
to planes of projection or to pictorial 
axes. Although these principles are not 
great in number, they will give meaning 
to drawing and make theoretical tools 
available for solving new graphic prob- 
lems. 

The objectives of a subject, of course, 
determine the method of approach. If 
the objectives of a drafting course are 
only good citizenship, worthy use of 
leisure time, co-operation, self expres- 
sion, and receiving five units of credit, 
then instrumental copying will suffice. 
However, if the objectives of the course 
are these, in addition to learning the 
subject matter, then the approach must 
be through the science of drafting. 

Industrial arts educators are con- 
cerned that the quality of the students 
taking their classes are of increasingly 
lower ability. We contend that the qual- 
ity of the student attracted to a class 
is in direct proportion to the intellectual 
endeavor required in the’ class. 
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How to Spotlight 
Your Woodworking 
Program 


ROBERT J. CAMPBELL 


O00 While interest may be waning in I-A woodworking in 


some areas, at Southwest Miami enrollment is at a high peak. 


Here’s a report on how this enthusiasm was achieved. 


With six classes enrolling 180 stu- 
dents and with 200 boys on a waiting 
list, it is obvious that the woodworking 
program is enthusiastically accepted at 
Southwest Miami High School. In view 
of noticeably flagging interest in this 
phase of industrial arts in some areas 
where classes have been cut out and 
shops closed, the question of how this 
response was aroused is pertinent. 

Let us establish our general back- 
ground and then proceed to some sim- 
ple and practical ways we have discov- 
ered to sell this program to our studeuts. 
Southwest Miami High School is a large, 
comprehensive senior high school in a 
suburban area, drawing its students from 
a wide socio-economic range. Its cur- 
riculum includes a forward-looking aca- 
demic program, an extensive business 
department, and a separate vocational 
wing — which includes electronic, ma- 
chine, and auto shops. 

However, the attitude of administra- 
tion and faculty has always been that 
the woodworking shop deserves equal 
consideration with other departments as 
an integral and vital part of the total 
school situation. This fact alone — of 
acceptance rather than indifference — is 
a positive morale builder. Furthermore, 
in certain cases the woodworking shop 
is a definite asset to guidance and place- 
ment, for, in this atmosphere of con- 
structive accomplishment, lies the only 
area of success and satisfaction for some 
of our students. 


Mr. Campbell is woodworking in- 
structor at Southwest Miami High 
School at Miami, Fla. 
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As in any teaching, the enthusiasm 
of the instructor and his willingness to 
put in long hours provided both initiat- 
ing momentum and continuing drive. 
This first element of enthusiasm pre- 
supposes that the teacher is motivated 
not only by a love of the woodworking 
art and a desire to build a dynamic pro- 
gram, but also by a genuine concern for 
the needs and progress of the indi- 
vidual student. 


Facets of the Program 

Some of the concrete suggestions 
which have helped put our program 
across are: 

1. We have provided small, inexpen- 
sive projects for quick results and slim 
pocketbooks. However, quality work- 
manship is definitely not sacrificed to 
speed in turning out such items as 
bread boards, tackle boxes, bowls and 
trays, and the water skis which are so 
popular here. On the other hand, where 
feasible, major undertakings are en- 
couraged, some special instances involv- 
ing an outlay of as much as $150. Each 
year we ship at least one large project 
to the FAIA Awards. 

2. The importance of publicity and 
recognition for the students cannot be 
overemphasized. We accomplish this 
“advertising” by several methods: 

a. Four shows in our school yearly, 
open to PTA and, by special invi- 
tation to parents, demonstrate both 
to the school and public how active 
and productive our program is. 

. At our annual awards assembly, 
along with academic and athletic 
prizes, we present certificates for 
excellence in woodworking. 

. We send a number of entries to 
one of the major exhibits in 


the country—the South Florida 
Craftsman’s Fair. 

. We keep a display case visible to 
the main hall filled with attractive 
projects with a view to keeping our 
“product” in the public eye. 

3. Good will is generated throughout 
the school by our co-operation in 
constructing book cases, bulletin boards, 
show cases, etc., where needed. This 
serves a twofold purpose. Our students 
feel they are actively helping the school 
in an extremely practical way and these 
useful contributions are often reserved 
for students who cannot afford to buy 
materials. However, this type of work 
is regarded primarily as a learning ex- 
perience, not charity, and is never per- 
mitted to detract from attention to per- 
sonal projects. 

4. Finally, but equally as important 
as the others, is the fact that we sponsor 
two club programs. One extends two 
hours after school each week, and one 
is held on Saturday morning for four 
hours. Worthy of emphasis here is the 
fact that these activities are open to all 
students, particularly those that cannot 
fit woodworking into their schedule dur- 
ing the school day. Not only does this 
open up the shop for all students, but, 
by engendering and sustaining interest, 
it serves as a constant source for feeding 
enthusiastic students into our regular 
classes. 

When our school opened five years 
ago, our program was admittedly weak 
with five classes of approximately 20 
students each and no outside activities. 
We feel that because the progress made 
thus far has been most encouraging, it 
may be considered worthwhile that we 
share these ideas and techniques with 
our fellow instructors. 
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How to Write a Practical Objective Test 


RUPERT N. EVANS 


The first step in developing a test, 
as in developing any other type of 
educational material, is to decide on the 
purpose or purposes of the material you 
desire to prepare. The primary goal of 
most of education is to help the student 
make better and better decisions in his 
life after he leaves school. This is also 
the primary goal of tests, although 
teachers often behave as if the primary 
goal of tests were to determine what 
grades should be awarded to the stu- 
dents. 


Uses of Tests 

Tests may be used for many differ- 
ent purposes, but the teacher wilil 
usually have one or two primary pur- 
poses in mind when he designs the 
test. Here are a few of the more im- 
portant uses of tests: 

1. A test may be used to compare a 
student’s performance against some pre- 
determined standard. For example, the 
instructor may have in mind getting an 
answer to a question such as, “does this 
student have a sufficient command of 
my course so that he may be awarded 
a certificate which will allow him to 
handle radioactive material?” If definite 
standards have been established in this 
field, the test can be used to compare 
the ‘student’s performance with this 
standard. 

2. A test may be used to compare 
a student’s present knowledge with 
that which he has demonstrated in the 
past. In other words, it may be used 
to show the amount of progress which 
the student has made. This sort of in- 
formation may be useful both to the 
student and to the teacher. 

3. A test may be used to let the 
students know what the instructor con- 
siders to be the most important parts 
of his course. If the tests cover only 
minutiae such as dates, sizes, and 
names, the student will be justified in 
deciding that these are the important 
things in the course, and that some of 
the larger, more intangible things that 


Dr. Evans is associate dean of ad- 
ministration, college of education, 
University of Illinois, Urbana 
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the instructor has been talking about 
are not important at all. 

4. A test may be used to provide 
what the psychologists call “extrinsic 
motivation.” Students who are not 
motivated to study the subject matter 
for its own sake may be forced to 
remember. at least for a short time. 
through the threat of and the use of 
tests. 

5.A test may provide a basis for 
organization of material which has 
been presented in the class. We have 
definite evidence that if students take 
a test within an hour of the time that 
new material is presented to them, they 
will retain it and be able to apply it 
much more effectively than if the test 
is not given at all or is postnooned for 
24 hours or longer. Apparently. a well- 
constructed test helns the student to 
see relationshins which he probably 
would not otherwise discover. 

6. A test may be used to teach new 
material. Although we rarely consider 
it, there is no question but that a stu- 
dent can learn from a test, material 
which has never been nresented to him 
in any other way. This new material 
which he learns may be either wrong 
or right. Research in the field of test- 
ing tells us that students who take 
true-false tests in particular are ant to 
learn many incorrect thines. since thev 
see about as many false statements on 
a test paver as thev do true statements. 
This information leads us to believe 
that multivle-choice uestions of the 
“choose the answer which is unlike the 
others” or “choose the incorrect re- 
sponse” are sunerior to those of a 
more conventional tvne. (Fortunatelv. 
these “reverse” multiple-choice aves- 
tions are also often easier to write 
than are questions of the conventional 


type.) 
Use of Standardized Tests 


Every school should have copies of 
the Mental Measurement Yearbooks 
prepared by Dr. Oscar Buros. These 
Yearbooks list standardized _ tests 
which are available, and in most cases 
have critical comments concerning 
them. They tell you where to get the 
tests. how much they cost, and give 


you other pertinent information about 
them. Unfortunately, many areas of 
industrial education are not well sup- 
plied with standardized tests. Drafting 
has more standardized tests than any 
other area. 

There is certainly little sense in a 
teacher constructing a test when a 
standardized test will provide the in- 
formation that he wants and needs. You 
should have in your files at least one 
copy of each standardized test avail- 
able in your field. 


Preparing the Test Budget 

If you can’t buy a test which fits 
your needs, you will have to prepare 
one. The first step in this process is a 
decision as to what subjects you want 
to cover in the test, and how much of 
the test should be devoted to each sub- 
ject. Perhaps you decide that about 
one third of the test should cover 
“brakes,” one third should cover “cool- 
ing systems,” and that there should be 
about one sixth each on “employment 
in automotive work” and “future of the 
automotive industry.” This “test 
budget” enables you to avoid building 
a test having many questions in an 
area where it is easy to write ques- 
tions, and few questions in an area 
where writing questions is difficult. 

The next step is to determine how 
much time you have for the test, and 
hence, how many questions you need. 
Forty-five seconds is enough time for 
answering a multiple-choice question 
unless it involves considerable compu- 
tation. Most true-false questions re- 
quire 30 seconds or less for each 
answer. Thus, if you have a 50-minute 
period, with 20 minutes for presenta- 
tion of new material, a 10-minute dis- 
cussion period, and 5 minutes waste 
time, you have 15 minutes for the 
test. This would allow you to use 20 
to 25 multiple-choice questions. As- 
suming the test budget above, you 
should have 7 or 8 questions on 
“brakes,” etc. 

The test budget is also a good basis 
for selection among standardized tests. 


Preparing the Test 


The easiest way to prepare a test is 
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to reach into your card file of test 
items; pull out the cards which cover 
“brakes,” for example, select the 7 or 
8 that you need; do the same for the 
other parts of the test budget; and 
send the cards to the typist provided 
by the school, telling her how many 
copies you want and the date when 
you need them. 

Unfortunately, this article has. the 
word “practical” in its title, and most 
teachers are not equipped with a file 
of test questions, forgetting for the 
moment about the typist. 


Preparing the Test Items 

We know that the only way we 
could avoid writing or revising test 
items would be to inherit a test file, 
and teach in an area which hasn't 
changed for 20 years. If we are prac- 
tical, we know that this situation 
doesn’t exist. 

Fortunately, you can get assistance 
in preparing test items. The first help 
which I would recommend is the book 
Measuring Educational Achievement.’ 
It is an excellent source of information 
on the entire field of achievement test- 
ing. Although it bears a generalized 
title, a great deal of the material in 
this book is designed specifically for 
people in industrial education. Every 
teacher should have a copy of this book 
and should refer to it frequently as he 
goes about preparing tests. Because of 
the breadth of the subject, and be- 
cause of the availability of this excel- 
lent source, this article will not attempt 
to describe the various types of ob- 
jective paper and pencil tests. 

A second aid in the preparation of 
test items is the student in your class. 
Most teachers assume that they should 
prepare test quesiions themselves, but 
there is no educational justification for 
this attitude. Students can and do pre- 
pare test questions in many classes 
throughout the country. This _pro- 
cedure gives students practice in 
choosing important points, and _re- 
quires that they understand these 
points clearly if they are to make 
good test questions. When a student 
writes a question, it insures a greater 
amount of learning than can be ob- 
tained through a more or less passive 
reaction to test questions which the 
teacher prepares. Naturally, the stu- 
dent should be expected to write the 
answer to each question he prepares. 

If students are assigned three mul- 
tiple-choice and two short-answer essay 
questions to be written as a part of 
each reading assignment, you are much 
more likely to get good results than if 
you ask him to write 50 questions near 
the end of the term. Moreover, if your 
test budget is at all related to your 


~ i Micheels, William J., and Karnes, M. Ray, 
Measuring Educational Achievement (New York: 
McGraw-Hill, 1950). 
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reading assignments (and it certainly 
should be), then you are insuring a 
desirable spread of types of questions 
turned in by students. 

Another practical point to consider 
is that three-fourths or more of the 
questions which students write won’t be 
usable without change. Fortunately, 
however, it is much easier to rewrite 
questions than it is to start from 
scratch. 


Duplicating the Test 

Every school should provide steno- 
graphic service for its teachers. If yours 
doesn’t, try to persuade the business 
education teachers of the advantages of 
part-time co-operative education, so you 
can get some help. Another possibility 
is your wife. She probably tells you 
regularly that you don’t do enough 
things together and that she wishes she 
knew more about your work. If she 
can’t type, she can write on duplicating 
master sheets as well as you can. 

Obviously, the next steps are to ad- 
minister the test, score it, award grades, 
and discuss the test with your students. 
Since your professional education 
courses probably covered these steps in 
ponderous detail, little is said about 
them here. Micheels and Karnes will 
give you considerable help with details 
of these steps, though they don’t men- 
tion that wives seem to enjoy scoring 
objective tests. 

Another aid in this process is the 
self-scoring test, which has the addi- 
tional advantage of giving the student 
immediate knowledge of results. One 
type of self-scoring test can be made 
in the sheet metal shop. A sheet of 
about 16-ga. aluminum, 8% by 11 in. 
in size, is punched to correspond to a 
duplicated answer sheet. These are made 
up into a “sandwich” with the answer 
sheet on top, then a sheet of light card- 
board, then the aluminum sheet, and on 
the bottom, another sheet of light card- 
board or opaque paper. These can be 
fastened together by large paper clips, 
or, if the aluminum is slotted near the 
edges, staples can be used. When the 
student selects an answer, he finds the 
corresponding space on the answer 
sheet and attempts to punch through 
it with a pencil point. If the answer is 
incorrect, the aluminum sheet prevents 
this. He then tries another answer, and 
continues until the pencil goes through 
a hole in the aluminum. The cardboard 
under the answer sheet prevents unde- 
tected, tentative probes by the student. 


Testing the Test Items 

No test is complete unless it has 
been checked in some way for validity. 
If you are following the procedure out- 
lined here, you have completed one 
validity check; if you follow a test 
budget, you have one approach to what 


is called “content validity.” Still an- 
other step is desirable, however: item 
analysis. The simplest practical type of 
item analysis uses these steps. 

1. Score the papers and place them 
in order of scores, with the highest 
grade on top and lowest grade on the 
bottom. 

2. Remove the top half of the pile (if 
there is an odd number of papers, dis- 
card the one halfway between top and 
bottom. 

3. Take an unused test paper; above 
the left margin, write “high.” 

4. Go through each of the papers in 
the top half of the pile (“2” above) and 
place a tally mark on the unused test 
paper for each item which each stu- 
dent missed. Place this tally mark along- 
side the incorrect alternative which he 
chose. 

5. On the paper from “3” above, 
write the word “low” above the right 
margin. In this column, tally all of the 
items missed by the students who got 
the lower grades. 

This procedure will tell you: 

1. Which items are so easy that no 
one missed them. 

2. Which items are missed by many 
of the students, indicating that re- 
teaching is necessary. 

3. Those alternatives which are in- 
effective (if only two of the alternatives 
in a five-alternative multiple-choice test 
are used, you really have something 
similar to a true-false test, and should 
rewrite the unattractive alternatives). 

4. Those test items which are missed 
more frequently by the “high group” 
than by the “low group.” Almost cer- 
tainly these items are ambiguous or in- 
valid, and need to be rewritten. 

A similar procedure is described in 
more complete detail in Micheels and 
Karnes.? They also show how you can 
carry item analysis much further, if you 
wish, 


Placing Tested Test Items on Cards 
As test items are tried out (and re- 
written if necessary), they should be 
put on individual 4 by 6 or 5 by 8 cards 
and filed according to subject matter. 
Then when your next test is due, you 
will be ready for it with less effort. 
The procedure outlined here is prac- 
tical, for it is used by an increasing 
number of teachers. If your course has 
content, you need to test to see if that 
content has been learned. If your course 
does not have content, it should be 
eliminated from the school curriculum. 
Of course, the paper and pencil, objec- 
tive test is only one of the types of 
tests which you need to use, but as 
course content becomes more and more 
technical, the paper and pencil test is 
apt to become even more important. 0 


2 Jbid., pp. 458-472 





Guides to I-A Design 


ROBERT J. HOWE 


(100 The “notion of student designing” causes five areas of 
difficulty, according to the author, who proposes appropriate solu- 
tions. (The discussion is then considered by Dr. Lindbeck, with 
a view toward your writing your own views on the topic.) 


Industrial arts in our schools has 
made many advances in encouraging 
creative thinking by individual students 
In fact, we have aided occasionally the 
drive in education to spur students to 
develop self-direction and imagination 
Recently, by all indications, indus- 
trial arts is making inroads — perhaps 
through the basement and back door — 
in the direction of creative designing 
(This may have more far-reaching im- 
pact on general education than we now 
realize. ) 

We are continually hearing more cries 
of “let him solve his own design prob- 
lems” or “let him express himself and 
encourage his special abilities.” We all 
hope that these cries never cease, for 
this, after all, is the essence of an ideal 
education. This comparatively new no- 
tion of student designing has been 
thrown at us; we have caught it and 
we are now in a free fall with it; our 
chute must open soon to let us down 
gently and logically. When a teacher 
finds himself, by conviction or conven- 
tion, in the position of asking all his 
students to design all their projects, 
he may very soon find himself in an 
absurd dilemma. If he is lucky he will 


Mr. Howe, a graduate of the School 
for American Craftsmen of the 
Rochester Institute of Technology, 
is an instructor of industrial arts at 
the Bennington, Vt., High School. 
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fish himself out of a whirlpool of be- 
wildering discouragement before his re- 
sulting wrath is placed on the heads 
of his innocent students. Once in a 
while a student will come along destined 
to be a designer. We must search him 
out, present him with the best and most 
intensive base to enter into the field 
of design in industry, architecture, or 
the crafts. However, this field is rather 
limited and specialized and in this 
article we are not referring to this 
category. 


FIVE AREAS OF DIFFICULTY 

When we speak of student design- 
ing, we are truly presented with over- 
whelming complexity. Let us assemble 
this complexity into five major cat- 
egories to show the areas of difficulty 
with which we are confronted and, 
later, to suggest some approaches we 
could take to overcome them. 


1. Teacher Proficiency 

It is obviously most difficult or in 
fact impossible to convey good design- 
ing to our students when we the teach- 
ers are not at all proficient ourselves 
in design. As a matter of fact those of 
us who may be shouting the loudest 
about student designing are standing, 
with our students, in the dark. If de- 
sign can be taught, let’s teach it to 
ourselves. This point we will leave for 
now with no more comment except to 
say that if a teacher is not constantly 


searching for and studying good design, 
this discussion is lost to that teacher. 


2. Student Abilities 

One of man’s highest endeavors is 
creative thought; the more intelligent a 
man is the more creative his abstract 
thought can be. A certain percentage 
of our students are not capable of a 
considerable amount of creative think- 
ing. This no doubt dampens our de- 
signing endeavors for a sizable number 
of our students. 


3. Student Inexperience 

This may be an oversimplification but 
let us say that designs for industrial 
products are developed in view of (a) 
function or use, (b) materials and 
fabrication, and (c) form or beauty 
Now, an industrial arts student perhaps 
has some built-in notions about (a) 
function; and, if he is an upperclass- 
man, he has perhaps an inkling about 
(b) fabrication methods; but (c) form 
or beauty leads us to an impasse as to 
when and where he has fortified his 
instinct with sound judgment in regard 
to good design form. We are walking 
here on very thin ice when we consider 
student designing in this light. The 
question arises whether to encourage 
bad design unavoidably because of lack 
of experience or to explore the feeling 
and construction of good design by 
copying, or at least paralleling, good 
work. A person does not become a de- 
signer or a master at his work by first 
telling his material what it should do, 
how it should be formed, and how the 
characteristics of the material are best 
shown any more than a good journalist 
makes up the spelling of words or 
construction of sentences while learning 
to write. He starts with a deep inten- 
sive study of the materials and methods 
used by experts. Lissner has said “No 
Genuine Artist has ever Suffered from 
Starting out as a Faithful imitator of 
his master, that this does not necessarily 
lead to a lifelong career of mere copy- 
ing, and that individual style and orig- 
inality can develop only after imitative 
craftsmanship has been mastered.” Res- 
ervations might be made in taking this 
statement literally, but would let us 
say that a true artist must at least 
parallel his teacher’s work before it is 
possible for him to make his own con- 
tribution. To master an art you must 
learn from a master. 


4. Designing Mechanics 

This point brings us to the actual 
mechanics of designing: graphics. When 
designing we find ourselves in a double 
problem. First, of conceiving a mental 
picture and then of altering and mod- 
ifying that picture to reasonable pro- 
portion and construction by endless 
juggling and sketching on paper. It is 
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possible that the first step, that of 
visualization is somewhat developed by 
natural or informal education. But the 
second step, the skill and know-how of 
transferring a mental picture to an 
understandable multi-view drawing with 
dimensions, takes considerable time in 
training. A person needs at least a basis 
in this type of drawing before he may 
develop any kind of mechanical design. 


5. Usefulness of Training 

We must finally consider the reality 
that most of those students graduating 
from shop programs at present will 
have very little opportunity or en- 
couragement to do designing on the job 
It is most perplexing to realize how 
little creative expression many of our 
graduates will experience, except through 
their own special part-time efforts. To 
lay the groundwork for a person to de- 
velop his own design talents may be one 
of our most important goals, especially 
in view of the increased leisure time 
anticipated in the future. 

This concludes the posing of the five 
basic difficulties. 

I believe that there has been too 
much free and unrestricted casting of 
the idea that all students should be en- 
couraged to design all their projects. 
I think original designing has been a 
happy new idea for all of us, especially 
new teachers; but I think that we have 
retarded our students’ conception of 
good design by too wholehearted ac- 
ceptance of this optimistic theory. After 
all, very little evidence has been shown 
that even we, the teachers, are awake 
and up to date concerning design. It 
is not my intention to de-emphasize 
the importance or enthusiasm recently 
attributed to design, but only to point 
a responsible constructive direction to 
the process. 


FIVE SOLUTIONS 
I would like now to review the pre- 
ceding five problems with the idea of 
suggesting approaches to their solution: 


1. Teaching Proficiency 

The difficulty in our own designing 
would probably preclude all of the 
others when it comes to teaching design. 
Two factors seem obvious: (a) each in- 
dividual teacher must search and keep 
his eyes open for the best in designed 
products and he must also be constantly 
developing his talents by designing, 
building, and criticizing; and (5) our 
professional journals must keep to the 
very highest standards of design when 
presenting new project ideas. 

It is preposterous to present an ar- 
ticle of topnotch inspiration on design, 
with excellent illustrations as examples, 
done by a person who can create and 
recognize good design, and then two 
pages later (in the very same journal) 
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to present a disgracefully designed proj- 
ect. The biggest stride we can make in 
teaching design is to teach it to our- 
selves and the greatest help we can re- 
ceive in our self-teaching will come 
from the professional magazines which 
show examples of only the best. We 
are in dire need of many illustrations 
of well-designed products in the areas 
of fine arts, photography, architecture, 
industrial items, mass-produced con- 
sumer items, and crafts. Also there are 
quite a few magazines outside the in- 


2. Student Abilities 

This presents us with nothing par- 
ticularly new or peculiar to our special 
subject, since differences in ability have, 
and always will be, our major difficulty 
in every phase of education. We must 
encourage each student to develop what 
natural ability he may have in original 
thinking, but not be insistent that every- 
one is capable of designing complete 
projects well. We find in industry a 
realization of this fact in that very few 
people are actually involved in design 


dustrial arts field, both American and 
European, which are invaluable to a 
person interested in good design 


problems. This may seem sad to us at 
first, but it is a fact that everyone is 
(Concluded on page 48) 


a commentary 


Mr. Howe makes some very pertinent observations regarding the problem of 
design in industrial arts; I should like to address myself to the five categories of 
difficulty which he has established. 

1. TEACHER PROFICIENCY is properly placed first as a topical problem to 
be solved by the profession before much headway is made. Proficiency on the part 
of the teacher can be developed by observing and appraising products and projects, 
by reading and studying design literature, and by practicing designing. This is no 
mean task; it requires time, effort, and a willingness to submit to a critical ap- 
praisal of the things he designs. But it can be done. Until such time that the teacher 
acquires the confidence to design, he should be working toward a sensitivity to 
design which will manifest itself in the ability to select good designs. Our professional 
magazines do most certainly have an obligation to place before its readers only 
those projects reflecting the highest of standards. 

2. STUDENT ABILITIES to design well are bound very closely, I feel, to the 
factors examined in category three, below. I would suggest, however, that one make 
no hasty judgment regarding the correlation between intelligence and creative ability. 
Each of us has had students of only “average” intelligence who have far outshown 
individuals of higher mental capabilities when it comes to creative ideas. Research 
in this area is not conclusive. 

3. STUDENT INEXPERIENCE parallels those problems of teacher inexperi- 
ence. Complying with the functional and material-structural requirements of a 
design task is generally more simple than achieving the visual “correctness” of a 
design. In view of this observation, perhaps the initial design efforts of students 
(and teachers) should be channeled in the direction of objects or parts of projects 
where functional-material requirements are paramount. I have in mind here such 
design tasks as designing methods of attaching legs to tables, of designing hinging 
or fastening devices, or designing tool holders, jigs, and fixtures. Such designing 
problems could originate in a good teacher-designed project or a good teacher- 
selected project. Students, in these situations, would be receiving a very valuable 
and most stimulating design experience which could lead to broader, more all- 
encompassing design tasks. The completed design for a project confronts the student 
with many further problem solving situations. 

No one can design by copying, for designing denotes creativity and creativity 
originality. But I would condone copying if it would act as a stimulus to originality 
on the part of the student, if he recognizes that it is not his design and will credit 
the originator, and most important, if he understands why it is good design and 
can learn something from the experience. I would far prefer the good copy to the 
very poor original. 

4. DESIGNING MECHANICS, or graphic representation as implied by Mr. 
Howe, is surely a problem but not nearly of the magnitude of the others previously 
examined. Perhaps clay or paper models will assist the students in visualizing their 
design ideas. 

5. USEFULNESS OF TRAINING as a category of difficulty has several ramifi- 
cations. Let us first understand that we are not training industrial designers. De- 
partments of industrial design at the collegiate level are hard-pressed to do it in 
four years of work: we have no business in attempting to do it in less, and I cannot 
by any stretch of the imagination see it as a major function of industrial arts. I do, 
however, see the leisure pursuits as a purpose and any creative experiences we can 
give to the student will certainly add to their enrichment. I further believe that 
getting into the habit of designing and creating, of inventing and originating, and 
of improving and improvising, will make for a more valuable citizen, on or off 
the job. — John R. Lindbeck 
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While the teaching machine is being 
adapted to many areas of education, by 
no means is it a new product in aiding 
learning. As far back as 1923, Professor 
Sidney of Ohio State University experi- 
mented with such machines. Galanter, 
Barlow, and Skinner are but a few edu- 
cators who have been recently trying to 
utilize the machine more to meet the 
ever growing demand for efficient learn- 
ing aids. Within the past few years, 
several manufacturers have produced in 
limited quantity, many different types 
of machine aids, some of which sell for 
as much as $6,500 each. 

Industrial arts teachers not only use 
the teaching machine to aid as a teach- 
ing or diagnostic device, but also their 
pupils can benefit from the actual con- 
struction of such a machine. 

A machine constructed by eighth and 
ninth grade pupils at La Salle was a 
joint effort of not only the mechanical 
drawing, wood shop, metal shop, electric 
shop, and print shop, but also involved 
the science department on a consultant 
basis. 

Why the name “X-Ray Machine”? 
Prior to its conception, during an in- 
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formal after-school talk, the course of 
discussion centered around the theory, 
“Why can’t teachers have an X-Ray ma- 
chine, as doctors do?” Naturally, the 
difference of locating a broken bone by 
X-Ray and a weak area in a student’s 
learning were explained to be completely 
different. 

The explanation didn’t seem to com- 
pletely satisfy five boys. They argued 
that with the advent of electric ma- 
chines in so many phases of life, there 
should be a machine that could find a 
weak learning area just as the doctor 
uses the X-Ray to find a break in a 
bone. 

After a number of conferences, it was 
agreed to build an electronic instrument. 
It would test quickly the various areas 
of learning in mechanical drawing, such 
as: shape description, size description, 
types of lines, and symbols. 

Knowing that local industry had con- 
tributed surplus electrical parts to our 
school’s supplies, we inventoried what 
we had and proceeded to make a sche- 
matic diagram of our machine. Working 
drawings were also made for a cabinet 
to house the electrical parts. Each boy 
was assigned a responsibility for a cer- 
tain part or parts and, with the co- 
operation of the shop teachers, com- 
pleted his part of the project. 

There were ten questions which were 
to be multiple choice in each area. Each 
question would have four answers to 
choose from and could be changed 
easily by inserting new questions in two 
slides on the front of panel. Old switch- 
board receptacles were used with a 
switchboard type “plug.” Through the 
use of alligator clips it would be possible 
to change the correct answer to a, b, c, 
or d for different areas or tests. If the 
pupils were proficient in the area, that 
area would be bypassed. If, on the other 
hand, he scored low, in one area, it 
would be similar to the doctor locating 
the break in the bone. From there it was 
the teacher’s responsibility (as the doc- 
tor’s) to aid in mending by way of 
review in that area. 

The construction of the machine was 
not to be complicated, but the end result 
would be far reaching in aiding the pupil 
who was deficient in a subject area. 

It would isolate the weak areas of 
learning quickly and also reward, to a 
degree, by letting the pupil know he 
was correct. This would be accomplished 
by a set of lights lighting only when a 
correct response was given. 

After several months of developing 
questions, the “X-Ray Machine” or 
“diagnostic machine” became a reality 
and in the past half year has aided many 
boys in mechanical drawing. 

Other subject teachers have used the 
machine (substituting their own ques- 
tions) and have high praise for the 
results. 

One of the most encouraging factors 
is that it gave more meaning to indus- 
trial arts as a subject. It correlated the 
various shop areas and made the boys 
realize what could be accomplished with 
the proper knowledge of theory and 
tools. 0 
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AID FOR TEACHING SINE WAVE 
GENERATION 


ISAAC P. HAMPTON 


When the student first encounters the 
a.c. sine wave form, he is apt to ask 
this question: How did it get that 
shape? The fact that the sine wave has 
a characteristic form which is similar 
under all normal circumstances is of 
significant interest. The importance of 
sine wave a.c. to all studies of electricity 
demands that a comprehensive knowl- 
edge of its characteristics be attained. 
If the student has access to a model 
dynamo and/or an oscilloscope, the 
method by which the a.c. is generated 
can be rather simply illustrated. The 
following aid will also help the stu- 
dent’s understanding of a.c. sine wave 
generation. 

The accompanying picture of this 
teaching aid illustrates that the panel 
is of %& by 16 by 36 in. tempered 
hardboard. A base coat of white latex 
paint provides a good surface for the 
India ink line work. The arrow, which 
is made of transparent plastic, is free 
to rotate in a full circle. The point of 
the arrow is used to indicate the suc- 
cessive positions of a conductor rotating 
in a two-pole field. Flux lines between 
the two poles are shown as_ broken 
lines. 


Using the Aid 
The aid may be displayed after the 


concept of inducing a current by rela- 
tive movement between a magnetic field 
or a conductor has been explained. As 
the instructor moves the pointer to dif- 
ferent positions, the student can see that 
the flux lines are cut at constantly 
changing angles. If the pointer assumes 
to turn at a constant speed, the intensity 
of the induced current will be dependent 
upon the density of the field being cut. 
Maximum density will occur at 90 and 
270° counterclockwise rotation. The zero 
line, or point of no current flow, will 
coincide with the point where the con- 
ductor is traveling parallel to the flux 
field, or at zero and 180°. 

Instantaneous values of current may 
be plotted through a complete rotation. 
A line drawn through these points will 
then become a sine wave. One rotation 
gives a complete set of positive and 
negative values, or one cycle. The divi- 
sion of a cycle into 360 electrical degrees 
is also conveniently illustrated with this 
teachine aid. Points which may be em- 
phasized include: (1) positive and nega- 
tive values of current, (2) instantaneous 
values of current, (3) cycle, frequency 
and period, (4) effect of rotational speed 
on frequency and amplitude of gener- 
ated wave, and (5) in-phase current and 
voltage. 





in the Sixties — 


(1) Shop notes for teaching electronics 


ANALYZING TRANSISTORIZED 
RADIO RECEIVER MALFUNCTIONS 


VERNON W. HOECHE 


Assistant Professor of Industrial Technolog; 


Anyone concerned with the proper 
functioning of electronic equipment is 
always faced with the problem of find- 
ing a defective or malfunctioning com- 
ponent in modern electronic equipment 
in the most expedient way. With the ad- 
vent of miniaturized and transistorized 
equipment, the problem has _ indeed 
multiplied. Advancements in the appli- 
cation of semiconductors in electronics 
is increasing at such rapid rates that 
one is continuously confronted with 
unfamiliar circuits. The technique of 
relying largely on the sense of smell, 
sight, touch, and on past experience is 
obsolete and will no longer do the job 
Since a transistorized radio receiver 
contains so many of the fundamental 
electronics circuits, it is chosen here as 
a basis of study. 

In trouble shooting an inoperative 
transistorized radio the most effective 
procedure which will systematically lo- 
cate a defect with great speed and 
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efficiency is signal substitution. By this 
procedure, the defect is localized to a 
malfunctioning stage by applying an 
appropriate substitute signal at strategic 
points within the receiver. Having found 
the malfunctioning stage, the defective 
component can then be located by mak- 
ing successive voltage and resistance 
measurements in that stage and com- 
paring them with norms that are rec- 
ommended by the manufacturer of the 
particular equipment. 

To implement this method of trouble 
shooting, it is necessary that the repair- 
man understand what a stage is com- 
posed of and its function. Figure 1 is a 
schematic drawing of a standard tran- 
sistor receiver that is commonly used 
by most manufacturers with perhaps a 
few modifications. This receiver can be 
broken down into a block diagram as 
illustrated by Figure 2. Each block rep- 
resents a stage and each stage consists 
of a transistor with its external circuit. 


and vacuum tube voltmeter. 


The wave forms are shown in Figure 2 
illustrating how the different stages alter 
the signal from the time it enters the 
antenna until it is emitted as an audio 
note at the speaker. The functions of 
the various stages can be tabulated as 
shown below. 


Converter Stage 

1. A received signal (any radio station 
signal) which is picked up by the antenna 
is selected by the tuning circuit (L1 and 
C1) and is fed to the base of the con- 
verter transistor Q1. 

2. A local signal is generated by the 
oscillator circuit at a frequency that is 
455 ke. greater than the received signal 
and is fed to the emitter of transistor Q1 
(See Figure 3.) 

3. A constant frequency difference of 
455 kilocycles (intermediate frequency, 
IF.) is maintained between the oscillator 
signal and any signal to which the receiver 
is tuned. 

4. The signal is amplified and passed on 
to the next stage 


LF. Stage 

1. The modulated IF signal is accepted 
from the converter stage, while all other 
signals are rejected. This is accomplished 
by the tuned circuits of the IF trans- 
formers, T2, T3, and T4 which are tuned 
to receive only the intermediate frequency 
signal, 455 kilocycles. 

2. The modulated IF signal is amplified 
and passed on to the next stage 


Detector Stage 

1. The audio component is removed from 
the modulated intermediate frequency 
signal. This precess is referred to as 
“demodulating the signal” which is accom- 
plished by the rectifying action of the de- 
tector diode. This action is illustrated by 
the input and output wave forms of the 
detector stage in Figure 2. 
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Audio Stage 

1. The audio signal is amplified to an 
amount sufficient to operate the loud- 
speaker. 


Locating the Defective Stage 

Having learned the function of each 
stage with its input and output wave 
forms, we are now ready to find the de- 
fective stage. The only instrument that 
is required is a common signal generator 
that generates the various wave forms. 
The appropriate wave form of the signal 
generator will be injected at strategic 
points (test points) which are numbered 
(see Figure 1) beginning at the speaker 
end and finishing at the antenna. The 
sequence of the numbers is the order 
in which the testing should take place. 

The signal generator “hot” probe is 
connected in series with a 0.1 MFD 
capacitor to each test point. This will 
prevent the shorting out of bias voltages 
which may damage the transistors. The 
base of a transistor, which corresponds 
to the control grid of an electron tube, 
is the signal input terminal. The col- 
lector, which corresponds to the plate 
of a tube, is the signal output terminal. 
The emitter is the common terminal 
which corresponds to the cathode of a 
tube. 

Allow about ten minutes for the 
signal generator and the radio receiver 
under test to warm up. With the radio 
volume control turned up to maximum 
output, commence the test as follows: 

Test point 1. Apply an audio signal 
from the signal generator, with output on 
full, to test point 1. If an audio note is 
heard from the receiver, though very weak, 
the speaker can be assumed to be function- 
ing normally. 

Test points 2 and 3. Apply an audio 
signal, if an audio note can be heard, al- 
though somewhat weak, the second audio 
output stage can be assumed to be normal 

Test point 4. Apply an audio signal to 
this point. A stronger audio note will be 
heard from the speaker if the second 
audio amplifier stage is normal. 

Test point 5. Apply an audio signal 
A loud, clear audio note will be heard if 
the first audio frequency stage is func- 
tioning normally. 

Test point 6. Apply an audio modulated 
IF. signal to this point. A weak audio note 
will be heard if the detector stage is func- 
tioning normally. 

Test point 7. Apply an audio modulated 
IF. signal. A stronger audio note will be 
heard if the second IF. stage is normal. 

Test point 8. Apply an audio modulated 
IF. signal. A very strong audio note will 
be heard if the first IF stage is normal. 

Test point 9. Tune the receiver to 600 
KC. Apply an audio modulated RF. signal 
tuned to 600 KC from the signal generator 
to this test point. A full strength audio 
note will be heard if the converter stage 
is functioning normally. 


Analyzing the Malfunctioning Stage 

By following the above procedure, the 
defect in the receiver can be localized 
to the defective stage. The next and 
final step is to locate the defective com- 
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ponent in the stage so that it can be 
replaced or repaired. To do this a 
vacuum tube voltmeter is required in 
order that voltage checks can be made 
at the transistor elements and at other 
points in the external circuit, as indi- 
cated on the schematic drawing. As a 
basis for interpreting the voltages meas- 
ured, the technician should have norms 
for comparison. Manufacturers usually 
include voltage dze*a on the schematic 
diagrams of the transistor radio re- 
ceivers. If the voltages measured from 
the transistor elements to ground differ 
from the manufacturers rated voltages, 
trouble is indicated in the transistor or 
its external circuit. Proper interpreta- 
tion of the readings will usually indicate 
the nature of the defect. The suspected 
component may then be tested or a 
substitution of the component known 
to be good can be made. 

In making voltage checks due caution 
is advised because it is possible to dam- 
age transistors and the associated com- 
ponents. As, for example, the test probes 


of the meter may slip off the terminal 
and cause a short between the crowded 
adjacent points or lines which could re- 
sult in excessive current flow thereby 
destroying the transistor. 

Resistance checks are also helpful in 
locating defective components, if the 
limitations of such a check are recog- 
nized. Resistance measurements in tran- 
sistor circuits are not always meaning- 
ful in revealing the true conditions of 
the external circuit, because the ener- 
gizing battery in the ohmmeter applies 
a voltage to the circuit causing current 
flow in the transistor. To avoid this, it 
may be necessary to unsolder one lead 
of the suspected component to properly 
measure its resistance. 

As a person gains experience in serv- 
icing transistorized radio receivers, there 
are short cuts that may be used. It will 
be found that this system of localizing 
the defect is modern, logical, and sys- 
tematic. It will save much valuable 
time as one grows accustomed to using 
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FLUORESCENT STUDY 
LAMP 


M. D. ROBERTS and V. W. HOECHE 


Associate and Assistant Professors of Industrial Technology 
Purdue University, Lafayette, Ind. 


This project, prepared to co-ordinate 
two areas of interest in the general shop 
area of activity provides an opportunity 
for sheet metal and electrical experi- 
ences. It is a useful item and will be a 
welcome addition to a study situation 

Before introducing this project it 
should be pointed out that it is very 
challenging in nature. It is difficult to 
do and will require about 25 hours of 
laboratory time. A project for the 
stronger student, it should not be as- 
signed to one of mediocre ability in 
manual dexterity. The aluminum base 
represented is a product of the foundry 
A substitution of sheet metal could be 
made, but a solid aluminum or iron 
casting is desirable for weight and bal- 
ance. 

The instructions furnished are quite 
detailed and should be followed closely. 
They have been used for making dozens 
of lamps. Results will be sure and de- 
pendable if they are followed closely 
If so desired, the automatic starter 
can be replaced by a dual purpose push 
button switch. If this is done a .01 
mfd by 400 volt tubular capacitor 
should be inserted between points “X” 
and “Y” of the fluorescent tube as 
shown in the wiring diagram 


Fabrication of Canopy Ends 

1. Using one side and one end for 
reference make layout as shown 

2. Cut closely to lines indicated in 
layout. Do not use file 

3. Make an end forming block of 
wood and lay carefully over section 
Clamp in vise 

4. With hammer tap curved portion 
around first, then continue 

5. Be sure bends on one end are op- 
posite from the other end. 
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Fabrication of Canopy 


1. Lay out first two lines for front 
bends. Omit back for present. 

2. Place larger portion under apron 
brake and bend on first line to 90°. 

3. Move out to second line and bend 
only sufficiently to fit the angle on the 
canopy end. This will be about 120°. 

4. Remove the brake and fit end in 
place for trial assembly. If angle is 
not enough replace in brake and bend 
further. 

5. Insert in sheet metal roll and com- 
plete curve to fit end form. 

6. With body fitted around ends mark 
points at each end where last 90° bend 
is to be made. 

7. Partially flatten out so main por- 
tion of canopy may be inserted under 
brake to obtain bend along narrow 
margin. 

8. Insert in sheet metal roll again 
and reform curve. 

9. Work final curve into place by 
hand until ends of canopy are held 
firmly in place without aid, and ends 
flush with body portion. 

10. Proceed with spot welding. 

11. Make spot welds about 54 in 
apart around the ends of the canopy. 

12. Now insert end forming block 
in end, mount in swivel vise and gently 
tap body portion around firmly against 
end with light tapping hammer. 

13. File down carefully, then follow 
up with emery cloth until the end ap- 
pears to blend in as part of the body 


Processing Base 

1. Round off all sharp corners to pre- 
vent paint wearing away. 

2. Lay out holes to be drilled and 
tapped, according to sketch. 


3. Proceed with drilling holes called 
tor. 

4. Tap holes called for. Use oil when 
threading aluminum, reverse direction 
of tap % turn for each full turn for- 
ward to keep cutting edges free and 
prevent clogging and breakage. 

5. Obtain base plate. Cut and fit into 
recessed portion on bottom. Punch and 
countersink mounting holes. Procure 
short flat head screws for mounting. 


Fabrication of Upright Support 

1. Lay out aluminum piece and drill 
holes called for. Hold in drill press vise 
while drilling to avoid injury. 

2. File down to layout lines. Do not 
grind on grinder. 

3. Lay out small piece of sheet metal 
for bottom section. 

4. Punch three holes called for and 
cut to form. 

5. With two % in. cap screws and 
lock washers bolt the sheet section in 
place beneath the aluminum plate 
Open section should be at rear of lamp 
base. Bend sides up to fit support. 

6. Lay out and cut largest section of 
support as shown. 

7. Clamp between two metal blocks 
in vise and saw kerf with a fine tooth 
hacksaw to remove metal. Do not cut 
with snips. 

8. Procure thin strips of aluminum 
long “4 in. rectangular bars, and bend 
on combination brake. 

9. Order of bends — (a) two outer 
bends back on opposite side from lay- 
out, insert strips and hem on brake, 
leave thin strips in hem; (b) with nar- 
row portion just hemmed under brake 
bend on second line, this time with 
layout lines up; and (c) insert, in brake 
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on third line, rectangular bar and, hold- 
ing brake with right hand, lift apron 
with left hand and form a third 90 
bend 

10. Remove strips and clamp in vise 
between two long bars and form weld- 
ing tabs on upper end 

11. Lay out, cut, and bend back cover 
by inserting strips to form hem in 
same manner 


Assembly and Wiring of Lamp 

1. Assemble parts together and see if 
lamp sets square on base 

2. When all is square and straight 
first, weld canopy to support 

3. Recheck again on base for square- 
ness. If square, weld to base portion 

4. Mount starter socket in back 
cover. Cut threads in socket body to 
hold screw 

5. Mount tube sockets in canopy 
Attach wires to each screw before 
mounting in place. A small strip of 
thick metal should be inserted under 
front edge of socket to keep it per- 
pendicular to canopy back. 

6. One wire from each end of canopy 
should stop at starter 

The other two wires go through 

hole in base and out bottom 

8. Obtain 20-watt size fluorescent 
tube. Insert in canopy. Make temporary 
connections of component parts, includ- 
ing switch. Insert starter and see if 
lamp lights. Remove starter socket 
mounting screws and slide back cover 
inte place 

9. Locate six points on back cover, 
Y% in. from top and % in. up from 
bottom, then in the center. These 
points should be near enough to edge 
to go through the back section and also 
the front section of the support 

10. With lamp face down on a large 
area to keep canopy and base in line, 
drill six holes with No. 40 drill. Screw 
No. 4 by % in. round head sheet metal 
screws firmly into these holes 


Painting and Final Assembly 

1. Clean with metal-prep. Insert wad 
of paper in starter socket, and cover 
lamp sockets with tape. 

2. Proceed with painting lamp with 
desired type of finish 

3. Place balance of components in 
lamp base and solder all connections 
Make all wires as short as possible 
Tape bare connections well. Tie knot 
in lamp cord to take strains 

4. Cut reflector to size 
buffing wheel. Use goggles 

5. Curve reflector slightly on roll 
and snap into place 

The electrical parts for this fluores- 
cent study lamp include a 20-watt 
fluorescent tube, two fluorescent tube 
sockets, a starter socket, a 20-watt 
starter, a 20-watt ballast. an off-on 
switch, and an a.c. cord with 110 volt 
plug attached 

All of these parts, with the exception 
of the fluorescent tube, are available in 
kit form for $3 plus postage from the 
Purdue University Bookstore at West 
Lafayette, Ind 0 


Polish on 
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The modern home, outdoor living, and 
camping has created a need for new and 
different tools. The charcoal shovel and 
tongs has been developed as a simple 
answer to the outdoor chef’s needs. It 
also serves as a simple beginning project 
for the general metals student who needs 
to perform sheet metal layout proce- 
dures, use the sheet metal break, and 
gain experience on the bender and spot 
weld. 

This is also an excellent project to 
introduce mass production methods 


Assembly Procedure 


1. Lay out, cut and fold the shovel. 
2. Cut wire to length and form spring 
on the bender. 





CHARCOAL 
SHOVEL AND 
TONGS 


JIM CARMICHAEL 


Instructor in Metals 
North Eugene, Ore., High School 


Note: The spring or coil can be made 
by hand with the aid of a vise and piece 
of pipe. 

3. Heat in forge and flatten the end 
of the handle to be spot welded to 
shovel. 

4. Form the tongs and spot weld to 
handle. 

5. Finish with primer and flat black 
enamel. is) 


Bill of Materials 


Material Size 


22 ga. black iron 3x 3in 
%¢in.B.B.Wire %¢@x38in 
%¢ in. B.B. Wire Mex 7in 
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VEST 
POCKET 
FOUNDRY 


W. H. CLOUD 


Principal, Crawford, Colo., 
High School 


Almost all boys are charmed by the 
process of melting and pouring metal 
into a desired form or, in fact, into 
almost any form, no matter how crude 
it may be. In order to substantiate this 
statement, you have only to recall the 
childish interest which you may have 
had in melting and pouring lead. 

Education is predicated, at least in 
part, upon the theory that interest plays 
an important part in the learning 
process. The field of industrial arts 
foundry has long been an interest getter, 
but space and the expense of the neces- 
sary equipment has made it impractical 
to include in the majority of the I-A 
curriculums. 

If we are to give more than lip serv- 
ice to our stated objective of providing 
an exploratory experience in a wide 
variety of industrial principles and 
processes, some experience in pattern- 
making, in molding procedures, and in 
the melting, pouring, and finishing of 
cast metal should be presented. From 
the standpoint of interest and as a 
medium of expression, cast metal offers 
not only a wide variety of experiences 
which are essentially satisfying to the 
boy but, in addition, offers an inexpen- 
sive media which may be easily adapted 
to.any ability level and be within the 
interest span of the individual. Short 
term projects are the rule rather than 
the exception, yet variations can be 
offered which will challenge the ability 
of any student. 

Upon several occasions the writer has 
used foundry equipment, most of which 
had been designed and produced in the 
school shop. This equipment, while ef- 
fective, was of conventional size and 
had the disadvantage of occupying too 
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much space in an already crowded shop. 
The idea of a miniature foundry with 
changes in both the size and shape of 
flasks and other molding tools was a 
gradual development. It started with tin 
cans in a variety of shapes having the 
bottoms removed and used as forms in 
the making of plaster casts and molds. 
These forms became flasks by the sim- 
ple addition of another can of the same 
size and shape with soldered prongs 
and loops to hold them together and 
in line. 

Somewhere during the process of de- 
velopment someone in need of a small 
sand mold used one of these tin can 
flasks. Since, for small articles, they 
were much more efficient and econom- 
ical in their sand requirements and ease 
of manipulation, the tin can flasks were 
soon being used more than those of 
conventional size. With the wide variety 
of market offerings in the size and shape 
of food containers, it is an easy matter 
to produce a flask for almost any de- 
sired purpose. All that is needed is two 
cans of the same size. In our case 
preference has been given to those 
which are relatively shallow and do not 
require re-edging and cutting in height. 
Since some of the smaller fish product 
cans are of aluminum, difficulty might 
be experienced in fastening the loops 
and prongs, and riveting must be re- 
sorted to. In all other respects these 
aluminum cans are much nicer to han- 
dle than those constructed of tin plate 

The use of small flasks demanded 
other molding tools of reduced size. 
These, while makeshift at first, became 
well-made miniatures as the boys had 
the time and incentive to make them. 
The complete set of molding tools fits 
into a cigar box with plenty of room to 
spare. The sand bin is a 12 by 14 by 
3 in. baking pan and holds around ten 
pounds of sand. Molding boards are of 
1g in. Masonite cut to fit into a cigar 
box. The bellows is a plastic glue bottle 
with a % in. plastic tube (source un- 
known) cemented into the cap. A small, 
rubber, bulb-type syringe would prob- 
ably be superior. 

The riddle (sand sieve) is a large 
tinned sardine can with top and bot- 
tom removed and screen wire soldered 
over one end. Sprue pins were made 
from ™% in. dowel chucked in a small 


electric drill and tapered with a file. 
Sprue cutters are short pieces of 3 in. 
copper tubing. A spoon shaped leather 
modeling tool and fine camel hair brush 
serve for mold repair. The modeling tool 
is also used for gate cutting and as a 
tool to assist in removing patterns from 
the sand. The most important tool, the 
rammer, was made from a piece of 
4 in. dowel glued into two pieces of 
broom handle which had been shaped 
as per diagram. 

A plastic doll nursing bottle is used 
as a water sprinkler for mold repair. 
Chimney soot or rotten stone tied in a 
cloth of rather coarse weave serves as 
a parting compound. Where a very de- 
tailed impression is desired, the pattern 
is lifted and the cavity is dusted lightly 
with powdered graphite before replacing 
the pattern. This method is especially 
good in the reproduction of commer- 
cially made articles which have many 
fine details. 

Molding sand is an extremely impor- 
tafit consideration and should be ob- 
tained from a good commercial source. 
Seldom can a good sand be found lo- 
cally. In a pinch, however, a fair sand 
may be produced by tempering the fly 
ash produced by stoker type furnaces 
with molasses and water. While the 
quality of this sand is nothing to rave 
about, it will produce usable castings. 

The making of patterns can be a 
source of detailed work in which a 
gifted student may spend as much time 
as he wishes in the construction of fine 
jewelry, scale models, and small ma- 
chine parts—or the average or slow 
student may reproduce an article for 
which someone else has made the pat- 
tern. In either instance, the student is 
limited only by his ability and he is 
able to develop a feeling of satisfaction 
and personal worth. Various materials, 
among which are wood, clay, soap, plas- 
ter of Paris mixed with hot paraffin wax, 
and pure beeswax may be used as a 
media for making patterns. Experience 
has indicated that the last two seem to 
meet our needs best. They are both 
easily worked with a pocket knife and 
can be melted and used again. Both are 
ideal substances for teaching the prin- 
ciples of draft and shrinkage allowance. 

In the melting of any metal, safety 
is of prime importance and many of the 





basic facts of the physical sciences may 
be demonstrated. Lead and its alloys 
are, of course, the most easily handled 
of all the metals. Not only do they 
melt at a relatively low heat but they 
may be finished with ordinary wood- 
working tools. Their disadvantage is in 
the weight and softness of the casting 
The matter of softness can be cor- 
rected through the addition of some of 
the so-called “Pot Metals” which are 
rather brittle and give a grain structure 
which resembles cast iron. The actual 
melting of lead alloys is easily possible 
with almost any common source of 
heat and in a wide variety of melting 
containers. We use a gas flame, a gaso- 
line torch, or a coal forge depending 
upon which is the most convenient at 
the moment. The melting ladle is a 
small cast iron (plumber type) vessel 
which can be purchased for a little over 
a dollar. Our source of lead and its 
alloys is the scrap metal yard, where 
lead pipe and castings, old type-metal, 
battery plates, and pot metals are avail- 
able at a cost of a few cents per pound 

Aluminum, while much more difficult 
to melt than lead, does produce a light 
strong casting. It is possible to melt it 
on a'coal forge using a graphite crucible 
or a home-made cast iron vessel. Ours 
is a 3 in. section of a 4 in. cast iron 
pipe with a welded cast iron bottom. A 
section of cast iron tractor sleeve han- 
died in the manner indicated above 
makes another good source of material 
for the construction of a melting pot. 
Any form of scrap aluminum, except 
magnesium alloys which will burn with 
explosive violence when heated, may be 
used for melting. Generally speaking, 
the heavier pieces of scrap are better 
for melting purposes than the lighter 
stock from kitchen-ware and sheet alu- 
minum scrap. Due to the formation of 
slag, most of which is aluminum oxide, 
there is a great deal of waste during the 
reduction of aluminum into its molten 
state. This material must be removed 
before pouring into molds. Addition of 
powdered borax or a small amount of a 
good brazing flux to the crucible will 
tend to hold down slag formation and 
improve the quality of the casting. 

It is in the field of silver casting 
that the small sized foundry equipment 
really reaches maximum efficiency. 
Here, there is seldom if ever any need 
for either a large flask or crucible. 

The production of silver jewelry 
through the use of natural patterns 
such as leaves, insects, twies, and shells 
when coupled with the potential of de- 
signed patterns offers infinite variety 
for the use of either plaster of Paris or 
lined sand molds. If the plaster molds 
are used make sure that they are bone 
dry before being used. The sand mold, 
if lined with graphite, will produce a 
very detailed casting. Silver requires a 
high heat to produce a free-flowing 
liquid which will not freeze in pouring. 
We use an oxyacetylene flame on a 
small crucible and keep the flame on 
the molten metal during pouring. This 
requires the co-ordinated activity of two 
students during the pouring operation. 0 


40 





project 
design 
sheets 








FIREPLACE TOOLS 


GILBERT R. HUTCHINGS and JOHN R. LINDBECK 


Associate Professors of Industrial Education 
Western Michigan University, Kalamazoo 


This very functional and striking fire- 
place set was designed for the con- 
temporary setting; the simplicity of 
shape and combinations of materials 
provides an interesting departure from 
the typical sets conceived in a some- 
what more traditional vein. 

Note the achievement of visual unity 
by the employment of the triangle in 
the three pieces; the identical handles 
reinforce this feeling of unity-among- 
elements. A note of emphasis obtains 
by way of the contrasting surface treat- 
ment of the black pieces and the white 
handles. The clever hanging device is 
simple yet effective, for the slightly 
bent corners of the slots prevent the 
tools from crashing to the floor when 
accidentally bumped. 

The suggested plan of procedure, be- 
low, is organized to facilitate construc- 
tion; most of the operations involved 
in completing one tool are grouped 
together. One may, instead, wish to 
obtain all the necessary materials at 
once and then proceed with the con- 
struction in order some time. Foundry 
facilities may not be available in every 
shop, and for this reason there are 
alternate suggestions for the poker-end 
design. One can either cut it out of 
steel plate or forge a piece of heavy 
bar stock to the approximate indicated 
shape. 

Flat black and white lacquers were 
used as the finishing materials; the 
handle can be finished naturally, if so 
desired. 


Plan of Procedure 
1. Obtain stock for shovel: one piece, 
18-ga. mild steel, 5% by § in. 


2. Lay out pattern for shovel on the 
metal stock indicated in drawing; cut 
with tinsnips and remove all burrs with 
a file. 

_ 3. Bend up the sides as per the draw- 
ing. 

4. Obtain stock for shovel stem: one 
piece, %4-in.-diameter mild steel, 13% 
in. long. 

5. Thread one end, bend other, as per 
the drawing. 

6. Assemble the shovel and the stem 
and braze together as indicated in the 
drawing. The pieces should be properly 
aligned and clamped in place prior to 
brazing. 

7. Obtain stock for poker end: a 
wood pattern must be prepared, ram- 
med, and cast in brass as suggested in 
the drawing. If foundry facilities are 
not available, %4-in. steel plate may be 
substituted for the poker end; in this 
case the outline may be laid out on the 
steel, cut. out with a hacksaw, and 
ground and filed to shape. 

8. Obtain stock for poker stem: one 
piece, %4-in.-diameter mild steel, 15 in. 
long. Thread one end as per the drawing. 

9. Assemble the poker end and the 
stem and braze together. As with the 
shovel, the pieces should be properly 
aligned and secured in place before 
brazing. 

10. Obtain stock for brush: suitable 
wood brush replacement units are avail- 
able in hardware stores (but may re- 
quire some lathe turning to the sug- 
gested shape). If necessary, the existing 
hole can be plugged with a dowel and 
then drilled and tapped as indicated in 
the drawing. 

11. Obtain stock for brush stem: one 
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piece %4-in.-diameter mild steel, 14 in. 
long. Thread both ends as per the draw- 
ing. 

12. Screw the wooden brush onto one 
end of the stem. Tighten. 

13. Obtain stock for handles: three 
pieces of birch or some other close- 
grained hardwood, 1 by 1 by 5% in. 

14. Locate the centers on the ends 
of the handle stock; cut diagonals in 
one end of each with backsaw, about 
\% in. deep. 

15. Mount one piece in wood lathe, 
and turn to shape as per the drawing. 
Make certain that the 1-in.-diameter end 
is toward the headstock. Sand smooth 
with 80 grit followed by 120-grit paper. 
Then, with lathe turned off, sand gently 
with the grain using 180-grit abrasive 
paper. 

16. Replace live center with a chuck 
containing a No. 7 twist drill. Turn work 
end for end and drill hole to depth of 
1 in. 

17. Return live center to lathe; cut 
the handle to length and remove from 
lathe 
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STEEL ROD, 


18. Prepare the other two handles in 
the same way. 

19. Tap the holes in the three handles. 

20. Obtain stock for hanger: one 
piece, 18-ga. mild steel, 4% by 1% by 
6 in. 

21. Cut 
drawing. 

22. Bend to shape; also bend up the 
slot corners slightly, as per drawing. 

23. Locate and drill the two holes for 
mounting. 

24. Remove all burrs with a file. 

25. Prepare the handles for finishing 
by cleaning with 180-grit abrasive paper. 
Apply lacquer undercoat; allow to dry 
and sand lightly with 180-grit paper. 
Apply two coats flat white lacquer. 

26. Prepare the poker, shovel, brush, 
and hanger for finishing. Clean with 
fine abrasive, steel wool, and solvent as 
necessary. 

27. Apply primer and two coats of 
flat black lacquer to the above pieces. 

28. Assemble the handles and fire- 
place tools. 0 


bevels and slots as per 
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BOOK 
ENDS 
IN 
ACTION 


HENRY P. KEMP 


Instructor in Drafting and Carpentry 
Prairie View A and M College, Prairie View, Tex. 


Here is a new slant to an old angle 
Due to the number and variety of curves 
making up this unique project, it is rec- 
ommended for advanced woodwork stu- 
dents only. As you see from photograph, 
these two replicas of muscular bodied 
serfs make a handsome picture of grace 
as they exert every ounce of their energy 
in holding the books erect. The several 
man-hours required in obtaining a top- 
quality project will be completely for- 
gotten when you finally glance at these 
colorful creations performing faithfully 
their respective jobs. The book ends 
are identical in construction; there- 
fore all directions refer to the processes 
necessary for the completion of only 
one 

The project is composed of three 
parts — the man, upper base, and lower 
base, The simplest construction proce- 
dure is as follows: 

1. Cut out all parts. 


Bill of Materials 
Material Size 


x444x18” 


Quan. Descrip. 
1 Serf 
1 Upper 
base 
1 Lower Birch 
base plywood 
1 Sheet alu- 
minum 
6 Slip-on 
pencil 
erasers 
1 8-oz. bottle of glue (white glue in 
squeeze bottle) 
1 qt. fine sawdust (type found around 
sanding machines ) 
Screws: 
4 1” No.6 F.H 
4 54” No.6 F.H 
4 4" No.2R.H 
Sandpaper 
2 sheets No. 2/0 
2 sheets No. 4/0 
2 sheets No. 6/0 
1 pt. white shellac 
4 pt. brown mahogany stain 
4 pt. bright yellow enamel 
4 pt. dark green enamel 
1 pad 4/0 steel wool 
paste wax 
24” bright red embroidery thread 


Mahogany 1% 

Fir 
plywood %x3 x14 

%x5%4x15" 


26 or 28 ga 


42 


2. Complete all tool work and sanding 
of all parts. 

Assemble complete project. 

4. Dismantle the project and apply all 
finishing materials (paint, stain, shellac, 
sawdust, wax) 

5. Make final assembly. 

Before any construction can take 
place, it will be necessary to make pat- 
terns. Use any medium weight card- 
board for this purpose. Be sure to use 
one-half in. square blocks in producing 
the full-size patterns. 


The Serf 

Because the man or serf is the most 
difficult of the three parts, let us start 
with it first. 

1. Using a smooth plane or power 
sanding belt, remove all machine marks 
from the mahogany stock and work the 
thickness down to 1% in. - 


|RUBBER GLIDES FROM 
: ve SLIP-ON PENCIL |_| 


MAKE eLpexse ERASER 
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_GRAIN- | 


“f 


2. With pattern of serf, lay off two 
on mahogany stock. Be sure grain runs 
parallel with outstretched arms, back, 
and straight leg. 

3. Cut out figures on jig saw with 
blade no wider than % in. Be sure to 
cut with a somewhat swift and even 
motion so that filing and sanding will 
be at a minimum. 

4. Using finger gauge and try square, 
mark off for head and leg cuts. 

5. Clamp figure in vise when working 
on head and legs. Use backsaw and 
sharp chisels to remove excess stock. 
Be extra careful in this process for there 
is danger of the forward leg breaking at 
its narrowest point. 

6. Using file and 2/0 sandpaper, 
smooth the entire figure. Round all 
edges except those at the ends of the 
legs. Do an extra special job from the 
waist up. 


The Upper Base 

The serf performs his duties while 
standing directly on the upper base. Its 
construction is as follows: 

1. Using the pattern, trace this upper 
base on the % in. plywood. Make sure 
the grain runs parallel to the centerline 
of the serf. 

2. With the same blade in the jig- 
saw, cut out with a swift, even motion. 

3. Using a file and 2/0 sandpaper, re- 
move all saw marks from the edges 
and round the top edge gracefully com- 
pletely around. 

4. Sand the 
sandpaper. 

5. Drill two % in. holes in proper 
places to fasten serf. Countersink each 
from the bottom side. 


The Lower Base 
At this point, we are ready to con- 
struct the lower base 


top surface with 4/0 
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1. With the grain running parallel to 
the center line, lay off the base. 

2. Cut out smoothly on the jig saw 
and sand edges with a disk sander or by 
hand. Round off gently both the top 
and bottom edges completely around. 

3. Turn base with face side down; 
mark centers for rubber slip-on pencil 
erasers. Select bit with diameter same 
as eraser and bore on drill press. 

4. Mark centers for screws holding 
upper base. Using a % in. drill bore 
completely through and countersink on 
bottom side. 

5. Using single edge razor blade cut 
off voth ends of the erasers until they 
fit. The large ends which the book ends 
rest on should protrude % in. from the 
base. 

6. Make book-catch from 26 or 28 ga. 
sheet aluminum and cut square opening 
in end which fits over front glide. Se- 
cure in place with two round head 
screws, '4 in. long. Sand edges of alumi- 
num to keep from scratching surface 
resting on. 


The Assembly Process 


At this stage of the project, we 
should have all parts cut, sanded, 
drilled, and the aluminum book catch 
fastened in place. Now we assemble the 
complete project. 

1. Fasten serf to the base in the 
proper position. Be sure to bore lead 
holes in each leg to eliminate splitting. 

2. In this position, use 6/0 sandpaper 

and make a final sanding on the serf’s 
upper body. 
3. Install the rubber glides in their 
proper positions, making sure they pro- 
trude from the base approximately 
14 in 

4. Secure serf on upper base, to lower 
base with 54 in. screws. Be sure ends 
of serf’s hands and front edge of lower 
base are in line vertically 
Finishing 

You now see the unique picture made 
by the two working serfs. At this point, 
dismantle the complete project and be- 
gin the finishing processes 

In order to add life and realism to 
the project, a smooth layer of fine 
sawdust is glued to the serf’s legs to 
represent his trousers. The entire upper 
base is also covered with this same ma- 
terial to indicate a grassed area. This 
process may be best accomplished by 
squeezing glue on the surfaces and 
spreading it evenly with a large, wet 
artist brush. Sprinkle in the sawdust 
and set out to dry. Be generous with 
the sawdust. 

The finish coloring is an individual 
choice, but the following combinations 
really make a beautiful picture: 

The serf — brown mahogany for uv- 
per body, bright yellow trousers. bright 
red sash (embroidery thread). 

The upper base — grass green or dark 
green enamel. 

The lower base —natural finish on 
top surface, dark mahogany around 
edges. 

Then shellac. steelwool. 
gentlemen, that’s it. 


and wax- 
ok 


WISHING WELL 
PLANTER 


ELMER B. MATTSON 


Metals Instructor 
San Carlos, Calif., High School 


An attractive wishing well planter can 
be made from the various pieces of 
scrap lumber found in every shop. All 
types of scraps may be used. Whether 
hard or soft woods, the results can be 
interesting. The planter shown was 
made of California redwood, but one 
can combine various woods. 

A one pound coffee can is needed for 
the basic well, and around this can the 
segments are glued. The segments are 
cut on a table saw in the following 
order: 

1. Bring saw fence ™e¢ in. from saw 
blade. 

2. Set saw arbor at 8° 

3. Run lumber through 

4. Then run opposite end through to 
obtain angle. 

5. Remember to make one cut and 
then reverse ends before making next 
cut; if this is not done, a parallel piece 
of lumber is cut. 

From this stock, cut 22 pieces 3% in. 
long, and 2 pieces 9 in. long. Drill % in. 
hole on 9 in. pieces, 234 in. down from 
one end to receive 4 in. dowel. 

Start assembling, using wood glue 
liberally to all three sides of stock. Use 
strong rubber band around can, and 
proceed to place segments in place be- 
tween the can and the rubber band. 
Place % in. dowel in place between two 
9 in. posts and glue in proper place. 


L L 





“—- 
3% 
_. 


—— 





7—TRIANGULAR ROOF PIECE 





Let dry, wiping excess glue with damp 
cloth. 

Roof support is composed of two 
triangular end pieces, 6% in. long, with 
an altitude of 1% in. The roof is % in. 
slats, or miniature shingles can be made. 
Once roof assembly is completed, sev- 
eral ways of attaching it to 9 in. posts 
is available to the student. Glue a piece 
of % in. roof slat material to the ridge 
line of the roof on the underneath side. 
Because of the ridge line, an angle is 
formed and by gluing the % in. slat 
to the underneath side, the roof will 
now set square with the planter. 

One of the easiest ways to attach 
the roof to the posts would be merely 
to use finishing nails — plus glue — and 
nailing roof into position as indicated 
by the photo. Another way in attach- 
ing the roof to the two posts would be 
to use %4 in. dowels as indicated in the 
drawing, doweling post to the % in. slat 
underneath the ridge line of the roof. 

The bucket is 1 in. dowel and hol- 
lowed with %4 in. drill. Attach wire to 
bucket and onto % in. dowel. The han- 
dle may be made in form of an “S,” or 
one made to suit individual student. 

Copper band is buffed and added at 
completion of project to add further 
beauty. Spray project with lacquer to 
give professional appearance. 


MATERIAL NEEDED 
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INTERPRETATION OF INDUSTRY 
IN THE JUNIOR HIGH SCHOOL 


ROBERT B. GREEN, GLENN E. EARL and JAY T. MILLS 


Students and Demonstration Teacher ( respectively ) 
Trenton State College, Trenton, N. J. 


How to provide the student with ex- 
periences in understanding of industry 
was the problem set before the student 
teachers assigned to Antheil Junior High 
School. An effective way of providing 
such experience is through use of an 
appealing project which can be produced 
by mass production methods. The proj- 
ect selected was the cam action nut 
cracker presented by Leon I. Reissman 
(see pg. 47 of your IA/VE for October 
1960). We feel that, if time permits, 
students should make this selection, but 
since time was at a premium the student 
teachers did the selecting. We looked for 
a simple project of three or more pieces, 
one the students could produce, assem- 
ble, and finish in two or three class 
periods 


Objectives of the Interpretation 

The objectives we set up were 

1. To provide the students with a 
basic knowledge of some techniques for 
making duplicate parts 

2. To show the student how the me- 
chanical advantage of a lever and the 
action of the cam is put to a basic prac- 
tical use 

3. To provide the students with a 
basic understanding of how co-operative 
attitudes are an invaluable asset in living 
with others 

4. To provide the students with an 
interesting project in which the class as 
a whole participates 


Procedure 

The jigs and operations were ex- 
plained to the class first, then the more 
capable students were instructed in the 
use of jigs on the bandsaw, jigsaw, and 
drill press. (This was done for safety’s 
sake.) The use of a flow chart was ex- 
plained. The students were shown the 
nut cracker model and they set up the 
flow chart for it. The students broke 
down the project into its three pieces. 
We found they could arrive at a flow 
chart for the project on their own. 

The instructor helped them over the 
rough spots and points which they did 
not understand or in which they lacked 
experience. It is surprising how much 
some junior high students know about 
mass production. These students who 
had never produced a project of this 
type broke down the steps aad oper- 
ations in logical order. We found these 
students had learned quite a bit about 
mass production at home. We also found 
that just prior to our venture the history 
classes had covered the industrial revo- 
lution. This correlation of subject mat- 
ter was by accident in this case. This 
would, of course, be the optimum in 
such a project —to have as much cor- 
relation between subjects as possible. 

The original design was altered to 
make it more adaptable to production. 
Curves of tight radius were eliminated 
to facilitate faster cutting on the band- 
saw and jig saw. Jigs were developed to 


enable the machine operators to follow 
these irregular curves with speed, accu- 
racy, and safety. After cutting the stock, 
the pieces moved to the belt and drum 
sanders to eliminate the saw marks. 
They then went to the drill press for 
drilling. Finally to the final assembly 
with the students performing all of the 
operations. We used 1 in. maple with a 
salad oil finish. The cost per unit was 
$.255. 


Follow-up Comments 


The follow-up discussion was an im- 
portant part of this experience. Some 
student reactions on the positive side 
were: 

1. “More projects are made in a 
shorter length of time.” The pilot model 
was made by a student teacher and it 
took him % hour; the class produced 
23 in 2 hours. 

2. “All the pieces were the same.” 
Interchangeability of parts. Some stu- 
dents listed the disadvantages of mass 
production: 

1. “My nut cracker is the same as all 
the others.” No individuality; some stu- 
dents felt they could have made theirs 
differently. 

2. “There were too many bottle- 
necks.” Lack of certain machines in the 
shop — an understandable lack of facil- 
ity in a shop which is not designed to 
do this type of work. 

3. “Jobs got to be boring.” 

4. “They (meaning the nut crackers) 
weren’t made as well as if I had done 
the job myself.” Pointing out the lack 
of craftsmanship in mass production. 

All the students participated in the 
project. In order that the students 
would understand the entire operation 
they were rotated through all of the 
operations. By this method the students 
found out exactly what the others were 
doing. 

After seeing the outcome of the proj- 
ect, we recommend this activity for you 
and your students. Your students will 
learn something of industry and enjoy 
doing it. O 


Sawing, sanding, and drilling operations in mass producing 
an eccentric nutcracker by junior high school students. 
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READING — INDUSTRIAL 
ARTS 


(Continued from page 25) 


necessary directions which the stu- 
dent must understand in order to 
finish his project successfully. Out- 
lines, according to the manufacturer’s 


Electronic Master,* the official buy- 
ing guide of the industry. It is an 
example of a specialized I-A refer- 
ence book which requires specific in- 
struction in its use. The use of this 
specialized reference material is an 
example of one of the extensions of 
reading skills developed in Indus- 


trial Arts. As are many shop refer- 
ence materials, this buying guide is 
not organized according to standard 
reference practices. It can be con- 
fusing, therefore, unless specific in- 
struction for its use is given. Instead 
of an index at the back of the book, 
it has three separate indices: (1) 
alphabetical index of manufacturers, 


directions, are drying time, area of * The Radio-Electronic Master, 20th ed. (New 
coverage (does he have enough paint York: The United Catalog Publishers, Inc., 1955) 
to do the job?), preparation of sur- 
face to be painted, and safety in- 
struction. 

Again, this reading for specific in- 
formation is handled by the teacher 
on an individual basis at the time of 
need; repeated questioning elicits the 
specific information and the student, 
in most cases, verifies the information 
he has read by inspection, measuring, 
and testing. 


(2) general index, and (3) outlines 





HOW DO YOU COMMUNICATE? 


In your teaching, do you help student learn through these 
experiences? Check those you develop. 


__.Schematic diagrams 
Graphs 


___ Accuracy in reading 
__ Following directions 


__ Listening 
__Graphic and concrete 
“experiences for under- 
standing 

Oral use of new words __Reasoning 


—__Word recognition ___.Use new words in 


~~ writing 
___Fact recall 
___ Evaluation 
—__ Critical analysis 


__. Vocabulary Building 
___ Comprehension 


Q. The fourth skill, reading to an- 
swer a specific question, seems quite 
broad. How is this applied specifi- __Selecting main points 
cally to industrial arts? __Using textbook aids __ Integration of new 
A. This skill involves a combination ideas 

of the second and third basic read- ___Using supplementary ___Forming sensory 
ing abilities, I would say. Reading to bocks es 
answer a specific question is con- ~ 
cerned with locating the information 
which requires skimming or speed 
reading, the use of an index, under- —~sefinitions 
standing a table of contents, the im- 

portance of footnotes, alphabetizing, ee = ae 
etc. Through the use of textbooks 
and reference material, the I-A in- 
structor reinforces and provides prac- 
tice in the use of the standard means 
of locating information. After this 
first step, the second phase, finding 
the answer to a specific question, is 
identical to the third skill of reading 
for important details. 

It is in the first part of this fourth 
skill that the instructor has specific 
responsibilities for reading instruc- 
tion. The reference books used reg- 
ularly in I-A classes have such an 
unusual organization that for their 
correct use students need specific in- 
struction. 


__ Pictures 
—__ Cartoons 
Symbols 


__Working drawings 


___Making comparisons 
___ Organizing ideas 
__Making generalizations 


__Alphabetizing 
___ Using the dictionary 
__Selecting correct 
__ Summarizing 
___Bnjoyment of reading __ Recreational reading 


If, in your classes, students are learning some of the above, 


YOU ABE TEACHING READING, 











Above: a check sheet used to prove to teachers that they are teaching reading 

— albeit not with a drill or formalized approach. Below: part of the label 

of a paint can with instructions for the product’s use, which serves to illustrate 

how phases of industrial arts work help students learn several of the basic 
reading skills. 


INTERIOR SEMI-GLOSS ENAMEL FOLLOW THESE EASY DIRECTIONS 


+++ FULLER'S FINEST! 


ONE GALLON COVERS APPROXIMATELY 600 ‘Sau FEET OF 
AVERAGE SURFACE. 

NEW WOOD — Surface should be clean, dry and free of dirt, wax, 
oll and grease. Prime with 2 coats of 8209 Fiat White Undercoat. 
Finish with | or more coats of Fuller Semi-Gloss Enamel. 

PAINTED WOOD that is in good condition is easily finished by thor- 
oughly cleaning and sanding lightly. Then apply | or more coats of 
Fuller Semi-Gloss Enamel. Before refinishing surfaces in poor condi- 
tion, remove all loose, scaling paint, sand smooth and prime with 
8209 Flat White Undercoat. 

NEW WALLS should be thoroughly sealed with 4789 Syntoseal. 
Two coats may be required. Finish with 1 or more coots of Fuller 
Semi-Gloss Enamel. 
PAINTED WALLS may not require sealing. However, Yt eg 
necessary apply 4789 Syntosea! and finish with Fuller 

Gloss Enamel. 


FOR CLEAN-UP — Brushes and rollers wash out easily with 


@ generous quantity of most p 
in worm woter. Or, use Painters’ Thinner or turpentine, 


Q. What are some examples of 
these specialized reference materials 
which require the exercise of this 
reading skill — accomplished, of 
course, on an individual bass at the 
time of need and in answer to a 
specific question? 
A. Well, there is the Machinery’s 
Handbook, which is organized in a 
typical reference manner, and Chil- 
ton’s Automobile Repair Manual, 
which is an example of the com- 
plexity of organization of auto re- 
pair manuals. It has the table of con- 
tents arranged by topic of the 
separate car section and not by page 
number. 

However, let’s consider The Radio- 
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index of display pages. These are in 
the front of the book and occupy the 
same place as the usual table of con- 
tents. The pages are not numbered 
consecutively, but are organized in 
sections A-U and numbered within 
each section. 

In using such a reference work, 
students read to answer a specific 
question by locating the information 
and reading for important details. 
This area of reading instruction is 
one perhaps, which many instructors 
have not recognized as a contribution 
to their students’ reading skills. Stu- 
dents certainly are not aware that 
they are acquiring reading skills. 


Q. And the fifth skill, reading to 
evaluate; how does that gear with 
1-A instruction? 

A. This skill enables the student to 
differentiate between statements of 
fact and statements of opinion. They 
also check the basis of authority for 
making a statement. The time that 
a statement was made is important, 
since it might have been made prior 
to the discovery of some new data. 
Students learn to evaluate by com- 
paring statements made by different 
authorities and then to check these 
authorities whenever possible by di- 
rect experience and research. 


Q. And how is this accomplished 
in industrial arts instruction? 

A. This is, perhaps, the least used 
reading skill in Industrial Arts, but 
on an advanced level, the student 
with experience and skill, evaluates 
design information, construction pro- 
cedure, etc. The reading of schematic 
diagrams, working drawings, etc., 
need to be evaluated particularly 
those in some of the hobby mag- 
azines. 


46 


“Reading 
readiness is 
promoted in 
industrial arts 
by the very na- 
ture of the 
materials and 

. tools used... .” 


Q. Let's go on to the sixth skill, 
applying what is read. This would 
seem to have a direct relation to I-A 
instruction. 

A. Absolutely. It’s most important 
in our field and every instructor 
should include the teaching of this 
skill as a regular part of his program 
while using the three common meth- 
ods of communication: (1) oral in- 
struction, (2) working drawings 
which include some writing, and (3) 
written instructions. The good teacher 
balances, of course, these three meth- 
ods of imparting information. 


Q. And what are examples of how 
these methods of instruction are uti- 
lized to help students apply what 
they read? 

A. First, in making a job card, a 
sequential list of operations in build- 
ing a project, the student, from read- 
ing instructions, is required to write 
the operations in order. (This tech- 
nique parallels development of read- 
ing charts in the elementary school.) 
This individual effort follows, of 
course, from the making of a job 
card as a class project. 

Another operation which involves 
the application of information ob- 
tained from reading, is that of plan- 
ning a “routing bill” for a produc- 
tion job. This involves planning 
production stations for the step-by- 
step operations of cutting, fastening, 
assembling, finishing, packaging, and 
distributing. 

The reading of dimensions, the se- 
lection of materials, the use of fas- 
teners, the selection of drills and 
taps, and the setting of a form: all 
involve reading followed by applica- 
tion. Of course, simpler examples con- 
sist of interpreting such safety signs 
as “place only rags here,” “observe 


safety lines,” “do not use this piece 
of equipment without the instructor’s 
approval,” etc. 

I would say the important factor 
in the application of what is read in 
industrial arts is that the results of 
the interpretation of the written ma- 
terial is immediately apparent. It is 
the responsibility of the I-A instruc- 
tor to have students use written ma- 
terial as directed, to help students 
develop abilities in this type of read- 
ing, and to challenge the able stu- 
dents with problems in applying what 
they read to complex situations. 


Q. Has the seventh skill, develop- 
ing a vocabulary, a high degree of 
application in industrial arts? 

A. Instructors with industrial arts 
training have made, I would judge, 
more progress in the development of 
vocabulary than any of the other 
basic reading abilities. 

Although there has been some re- 
cent literature published concerning 
the vocabulary needs for the differ- 
ent activities by grade level — as well 
as lists appearing in study guides 
there is a need for basic research in 
the vocabulary of industrial arts sub- 
jects. The principal areas which seem 
to need investigation are: (1) the 
level of vocabulary of secondary 
school textbooks; (2) basic vocab- 
ulary lists developed by activities 
and grade levels in oral and reading 
and writing functions: and (3) the 
words which have industrial arts 
meanings differing from their com- 
mon usage, for example, “tolerance.” 

But, to go on, instructors promote 
the development of vocabulary by 
labeling, by the use or completion 
quizzes, by captions on bulletin 
boards and other displays. Instruc- 
tors must realize that it is not enough 
for them to say a word. In order for 
students to learn new words, they 
must hear it, see it, use it, and re- 
view it. 


Q. And the eighth reading skill? 

A. Before we go on to that, I would 
like to interject a few devices which 
the instructor must use to further the 
seventh skill. One commonly used 
practice is to have students develop 
a vocabulary list in a notebook. An- 
other is to have a “word-of-the-week” 
sign in which the letters can be 
changed to follow a schedule to high- 
light important words. By including 
this series of words in shop dem- 
onstration and in “quickie” quizzes, 


‘the teacher helps underline the im- 


portance to students of adding tech- 
nical words to their vocabulary. 
The elementary school technique 
(Continued on page 50) 
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“We're building around Audio Visual instruction” 


Says Mr. William R. Hornbaker, Director 
of Instructional Materials of the new 
Senior High School under construction 
in Holland, Michigan. 


“The new Holland Senior High blends 
the best talents of both educators and 
architects. Its unusual design grew out 
of our current instructional needs, our 
estimate of future expansion and re- 
quirements of cost. 

“We have built to make greater use 


of today’s educational techniques and 
devices—especially motion pictures. Our 
teachers already use films freely. We 
believe they can use them even more. 
Certainly we know they have no operat- 
ing problems or fears with our Kodak 
Pageant Projectors. They like this ma- 
chine’s simplicity and easy threading. 
Most important of all, we think, is our 
Kodak dealers’ service.” 

Kodak A-V dealers are selected ac- 


cording to their willingness to serve 
audio-visual users. Their knowledge of 
equipment, film sources, and mainte- 
nance programming can help you keep 
your A-V planning on schedule through- 
out your school year. 

Ask your Kodak dealer for a demon- 
stration of the Kodak Pageant Projector 
for yourself or your school board, any- 
where, at your convenience. Or write for 
descriptive Bulletin V3-22. 


Kodak Pageant Projector ) EASTMAN KODAK COMPANY, Dept. 8-V, Rochester 4, N. Y. 
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DESIGN GUIDES 


(Concluded from page 31) 


not capable or bent in this direction. 
Many of us are capable of appreciating 
good design after exposure and intensive 
study, but not capable of producing it 


3. Student Experience 
4. Designing Mechanics 

The points which we stated originally 
as 3 and 4 will be discussed jointly. 
Those teachers who have been identi- 
fied by some as being the best teachers 
in industrial arts design have shown a 
few possible methods of teaching de- 


sign. These methods of teaching and 


drawing out students are studies in 
themselves which will no doubt take 
years to perfect. It seems that we often 
suppose that the only way to initiate 
new concepts in the educational field 
is to instill in undergraduate students in 
teacher training programs the impor- 
tance of a theoretically good concept 
and then hope for the best. Due to this 
thinking we have often gone off “half 
cocked,” and later found out that our 
original idea was a good one, but we 
went too far too fast and have gone 
overboard. It is very possible that we 
may likewise go overboard in regard to 
designing and find, as we have with 
other theories, that it takes many years 


Train Your Graphic Arts Students 


IN CHANDLER & PRIC 
PRESSES AND CUTTERS 


Exactly as Used in Commercial Plants 


When you specify Chandler & Price Equipment for 
your printing department, you can train your students 
on exactly the same kind of presses and paper 


cutters used ext 


ively in « cial printing plants. 





With Chondier & Price your training can cover all 
essential details of printing press and paper cutter 
operation. 


Chandler & Price Model-N Hand-fed Platen Press 
Recently announced, the Chandler & Price Model-N 
press has been widely accepted by schools all over 
the country. This is a complete press, from floorpan to 
impression counter. Every operation required on a hand-fed 
press can be taught on the Model-N, including both color 
and fine halftone printing. 3 sizes—8” x 12”, 10” x 15” and 
12” x 18”—offer a complete range for any school printing 


shop. 


Chandler & Price Pilot Press — Many thousands of these 
small presses are in use in schools and other institutions. 
The basic fundamentals of printing can be taught with 
this press which does an exceptionally fine job of print- 
ing. Chase size 642" x 10”. Can be equipped with an 
ink fountain, if desired. Steel cabinet stand is also 


available on which to mount press. 


ww 


Chandler & Price Lever 


Paper Cutters—This 26/2’ 
lever paper cutter is 
ideal for school shops. 
A two-handed safety 
knife stop is standard 
equipment. A special 
safety device can be 


added, if desired, which 
requires two-handed 


bet 


operation of the cutting 
lever. 194" and 23” lever cutters for 
bench mounting can also be furnished. 


Write for complete information. Chandler and Price equipment is fully 
described in available literature. See your C & P dealer, or write us. 


THE CHANDLER AND PRICE COMPANY 


Avenue 7 


6000 Carnegie 


ate laltlae lade: 


oo Meet -d* -taleloie li Mi slalalila 


veland 3, Ohio 


nad paper 





to recuperate (the time for recuperation 
of the various schools being proportion- 
ate to the number of students infected 
with the mistake). 

The first steps in teaching design must 
come gradually and be presented by 
teachers who, in view of their experi- 
ence and effectiveness, can afford to 
experiment without ruining the curricu- 
lum that they have presently in effect 
and that these teachers must have a firm 
understanding of good design before 
starting to experiment. The actual ex- 
perimenting in original designing would 
be in the upper high school grades where 
students are armed, somewhat, with 
skills in drafting and knowledge of con- 
struction, while introducing in grades 7 
through 10 studies of good design by 
discussion and vast observation. Also, 
preceding the design of decorative ob- 
jects and furniture, it would be neces- 
sary to work on design of objects used 
primarily for a mechanical purpose, such 
as parts of machines, simple tools, and 
jigs and fixtures. The aesthetic applica- 
tion to designing would come later as 
part of the problem in designing objects 
to be used in the home or as architec- 
tural elements. 


5. Usefulness of Training 


Finally, point 5 was “How much de- 
signing will students find themselves 
doing after leaving school?” Socrates 
said “Wealth is useless to the man who 
does not know how to use it.” I don’t 
think that Socrates mentioned it in this 
sense but leisure time is surely a wealth 
and it is certainly useless when not used 
correctly. In this context designing can 
be of great wealth to many in our so- 
ciety who choose te use their ieisure 
time in creative designing. Leisure time 
has been very closely identified with rec- 
reation, but when we find ourselves with 
over half as much leisure time as work- 
ing time, mere recreation becomes in- 
sufficient. Recreation as an escape or 
diversion from our work becomes mean- 
ingless as a way of using our leisure 
time. It becomes serious business. It 
becomes a plateau in our civilization 
where the whole of our society has the 
opportunity to develop and extend the 
fulfillment of the human life, and the 
understanding and appreciation of the 
joy of living. 

In our laboratories we have great 
opportunity to help other human beings 
to help themselves live deeper and 
nearer to the truth of things. One of the 
ways to come closer to the truth is by 
handing some of yourself to an idea 
outside yourself, whether it be the crea- 
tion of a practical object, a work of art 
or a cause for the betterment of other 
living things. Inevitably our shops will 
become more mechanized, packed with 
machines and instruments which will be- 
wilder us all except in our own field. 0 
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TEACH ELECTRONICS 
FAST AND EFFECTIVELY 


WITH A FLEXIBLE, LOW COST 
PHILCO TRAINING PROGRAM 


@ Students build systems with lab 
chassis that correspond to Lecture Unit 
Panels. 


@ Now you can train your students with a simplified, proven electronic training program, 
tailored to your objectives by Philco . . . leader in electronic training for 20 years. ™ Philco 
has formulated a powerful, low cost* program based on lecture, demonstration and appli- 
cation for maximum retention. The building-block approach is used for greatest flexibility. 


THIS PROGRAM INCLUDES: 


COURSES: Your choice of 1, 2 or 3 year taught, the panels are combined to form 
courses tailored to fit your curriculum. complete and functioning systems... from 
a simple radio to an industrial or military 
system. 

Students learn by doing as they build 
duplicate systems with lab chassis that corre- 
spond to each circuit panel. 

The Demonstration Unit houses as many 
as 40 different circuit panels; the entire unit 
SUPPORT: Lecture Demonstration Unit, is mobile and plugs into any regular AC out- 
circuit panels, and matching student chassis: let. No building modifications are needed. 
Basic electronic circuits wre presented rag *This complete Phileo training package qualifies for 
Lecture Demonstration Unit circuit panels. purchase under the ‘National Defense Education Act 
After characteristics and functions are of 1958”. 


BOOKS: Text series: 3 volumes, covers the 
fundamentals of electronics and electricity. 
Student’s work book: Provides direction and 
guidance. 

Instructor’s manual: Organizes lectures, dem- 
onstrations, lab experiments and tests. 


For further information, please write: 


PHILCO TECHREP DIVISION, P. 0. BOX 4730, 
PHILADELPHIA 34, PA., U.S.A. 
P. O. BOX 10150, PALO ALTO, CALIFORNIA, U.S.A. 
IN EUROPE: IN CANADA: 


TechRep Services, S.A., Philco Corporation of Canada, Ltd., 
Ee) Famous fer Quality the World Over Avenue de Sesuregerd 3, Don Mills Road, Don Mills, 


Fribourg, Switzeriand Torente, Ontario, Canada 


@ Basic electronic circuits are presented 
on Lecture Demonstration Unit. 


Mergenthaler Vocational-Technical 
High School— Baltimore, Md., William 
Daughaday, Instructor; Howard E. 
Ziefle, Principal. 
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ONLY 


$27500 


F.O.B. 


WINONA, MINN. 


NEW 


School Shop 
Iron Bender 
by HOSSFELD 


A COMPLETE BENDER includ- 
ing dies for ornamental iron 
work, eye bolts, “U” bolts, 
sharp square bends, edge 





bends, angle iron flange inward or outward, coils, scrolls and 
others. Set-up is quick and easily changed without wrenches or 


special tools. Low 
price includes com- 
bination floor stand 


and cabinet. 


NOW...A Hand Operated Scroll Bender 


that is held in a bench vise, forms 242", 4”, 


5", 6%" and 8” diam- $90.- 00 F.O.B. 


eter scrolls. 


WINONA, MINN. 


HOSSFELD Manufacturing Company 


438 W. 3rd Street, Winona, Minnesota 


Best in Class! 


TOLEDO Adjustable 


tel ecMmelile Miele) fs 


%& Change height in seconds to fit all students 


%& Safe, positive adjustment— 
no tools needed 


%& Quiet—never intrude on busy classes 
%& Maintenance-free construction 


By comparison the favorite for 
shop, drafting room, laboratory 


fF 


SERIES 626-C-25 SERIES 7206-22 
QUICK ADJUSTABLE STOOL QUICK ADJUSTABLE 
POSTURE CHAIR 


SEND FOR BROCHURE 
iliustrating complete 


line of adjustable and 
fixed height chairs 
$TOOL and stools. 
TOLEDO METAL FURNITURE COMPANY 
4000 South Hastings Street, Tolede 7, Ohio 


SERIES 146-C-19 
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Send For This New Folder 
Describing the 
Cerro Foundry Teaching Aid 


You will find much valuable informa- 
tion in our new 4-page folder describing 
the Cerro Foundry Teaching Aid — the 
safest and most practical method of in- 


structing students in modern foundry 
practice. The folder contains many photo- 
fraphs illustrating the step-by-step process 
of making «a typical casting. ere is 
much other valuable information. Send for 
this folder today. 


CERRO SALES CORPORATION 


SUBSIDIARY OF CERRO CORPORATION 
| 300 Park Ave., Room 1511, New York 22,N.Y. 





READING — INDUSTRIAL 
ARTS 


(Continued from page 46) 


of using flash cards is highly adapt- 
able here. Many teachers are using 
flip charts for instructional purposes 
with carefully prepared and labeled 
illustrative material; this labeling 
makes it easy for the teacher to co- 
ordinate oral and visual stimuli so 
necessary for vocabulary building. 

In addition, I’m eager to learn the 
results of using a dictionary box. 
This has a series of 5 by 8 cards 
with an important word printed in 
the upper left-hand corner of each 
card. Immediately under this is the 
word divided by syllables with the 
accent for pronunciation. Pictures 
and sentences illustrate the word. On 
the reverse side of the card will be a 
definition of the word. This diction- 
ary box is essential when used by stu- 
dents writing job cards, bills of ma- 
terial, and other written reports; by 
amplifying dictionary information, it 
extends learning and increases stu- 
dent independence. 


Q. And how does the eighth skill, 
outlining and summarizing what is 
read, apply to industrial arts? 

A. Let’s consider the last three skills 
together: the eighth; the ninth, read- 
ing for implications; and the tenth, 
increasing the reading rate. 

Outlining and summarizing what is 
read facilitates organizing of impor- 
tant and valid information according 
to a purpose in mind — a study tech- 
nique, according to research, which 
helps the learner retain more infor- 
mation than merely reading and re- 
reading assigned material. This skill 
does have limited application in in- 
dustrial arts. When we discussed the 
use of the job card for the sixth read- 
ing skill, we noted that this card is 
one form of an outline, or a step-by- 
step organization of doing activities. 

Reading for implication, the ninth 
skill, is again, of relatively little im- 
portance in our field. In consumer 
education, though, students are 
taught to question material published 
in advertisements. Statements such as 
“brass finished” and “walnut finished 
hardwood” are analyzed. 

And the tenth skill, increasing the 
reading rate, is approached when stu- 
dents are taught to adjust their read- 
ing rate from skimming to locate 
needed material to reading slowly to 
find important details. 


Q. What would you say, then, that 
the Industrial Arts teacher might do 
by way of furthering reading skills in 
his instruction? 

A. Well, on the secondary level in 
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the Los Angeles City Schools, stu- 
dents are encouraged to do free read- 
ing in I-A classes. Each shop has a 
small library — approximately 50 
books, plus magazines which apply to 
the area of instruction. Several mag- 
azines are supplied in classroom sets. 
Research has shown that there is a 
high interest factor, I might add, in 
mechanical and technical magazines 
and students are taught to read these 
for enjoyment. Above all, I-A teach- 
ers need to be aware of their role and 
responsibilities in reading instruction. 


Q. Finally, Mr. Funk, would you 
care to suggest what might be done 
on different levels by way of ac- 
celerating the role of industrial arts 
in teaching reading? 


A. Teacher training programs must 
include at least a survey course in 
principles and purposes of the read- 
ing program. School districts should 
establish in-service training programs 
to enlighten industrial arts instruc- 
tors about their responsibilities. 

The importance of the role of in- 
dustrial arts in the development of 
basic reading abilities is clearly ev- 
ident. It must be apparent also that 
there are specialized reading skills 
peculiar to industrial arts. Our in- 
structors should be alerted to the 
contribution to, and responsibility 
for developing this basic skill. An 
analysis of the more successful teach- 
ers’ techniques reveals many areas 
where reading instruction is taking 
place — and it is taking place with- 
out the teacher designating the in- 
struction as reading, in his own 
thought or in that of the students. 

The most significant contribution 
that the discipline of industrial arts 
can make to reading is in the area of 
development of meaning! In the in- 
dustrial society in which we live we 
need to understand the language of 
industry. In order to be an educated 
man in this civilization, one must 
have an understanding of the world 
of industry. Basic to this under- 
standing is reading. And basic to all 
reading is meaning! 0 


RETARDED CHILDREN 
CAN BE HELPED 
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COLUMBIAN 


“Wide-Side” 


]-inch Woodworkers’ Vises, with 2'2 inch left side clamping surfaces 
streamlined... compact... ideal for shop use 


— . 


In Columbian “Wide-Side” Vises the 

22-inch clamping area — 2/2 times that 

of conventional Woodworkers’ Vises— 

is on the left side ... where it is needed most. 
And — Columbian “Wide-Side” Vises 

are designed and manufactured specifically for 
“wide-side” use. They are not modified, 


“built-up” or “cut-down” versions of other vises. 
A-4683A 


Maximum Clamping Area... More Clamping Strength 
plus all of the exclusive, time-tested features of 





Columbian Woodworkers’ Vises 


“irk 
H 


+ 





Be Conventional 7” Vise 


Columbian 7” “Wide-Side” 


Cheese from these 4 "‘Wide-Side” models! 





Jaw Type 
Vise Jaw Size | Opening Jaw of Handle 
No. Inches Inches Style Nut Type 





V-7RDW 4x7 9 Dog Rapid Acting Wood 
V-7RDT 4x7 9 Dog Rapid Acting Steel 
V-7CDW | 4x7 9 Dog Solid Nut Wood 
V-7CDT 4x7 9 Dog Solid Nut Steel 


























for best advice about Vises .. . see your Columbian distributor. 


THE COIUMBIAN VISE & MFG. CO. 
et T alo lal> Me Mm @ lille) 


Manufacturer of Columbian Levels 
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CRAFTOOL 


YOUR COMPLETE 
SOURCE FOR 
TOOLS & EQUIPMENT 
FOR THE 
CREATIVE 
CRAFTS 


ert 





LAPIDARY 


- “™"| SEND(ON SCHOOL LETTERHEAD)FOR FREE 76-PAGE 
A CATALOG and SET OF 16 INSTRUCTIONAL WALL CHARTS 


ra 





Teach 
utele(-larm adelele 
Finishing 
with the famous 


SEALACELL 
PROCESS 


The “Wipe-on” Finish that 


7 tes dust troubles 


E 
Re res no brushes 
p 


nd preserves wood 


Teitals between 


SPECIAL OFFER 
Our new pocket size Sealacell 
Penetrating Process Wood Finish- 
ing Manval is free on request. 
Additional student copies sent 
free with your order of materials. 


GENERAL FINISHES 
SALES and SERVICE CO 


nw . 4 
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COMPLETE 


METAL 
LEG 
KITS 


for school shops 


GIVE YOUR STUDENTS’ WORK 
THE PROFESSIONAL LOOK! 


These are the very same legs that fine 
furniture manufacturers use. Slim and 
beautifully finished, these legs give tables, 
hi-fi cabinets, efc., a truly professional 
appearance 


Complete kits hold 4 legs — square or 
tapered — ir sizes from 3” to 28” in 
Satin Brass, Pewter, Chrome or Copper 
finish; 4 brackets that permit straight or 
angle positioning of legs, and 16 screws. 
(Wood legs are also avilable.) legs cre 
attachable with just a screwdriver. 


WRITE TODAY for free complete color 
catalog, prices and special school dis- 
counts. 


WILKENSON 


MANUFACTURING CO. 
2916 W. Lake St. Chicago 12 














in associations 


INDUSTRIAL ARTS ASSOCIATION 
OF PENNSYLVANIA 


Tke Ninth Annual Convention of the 
Induswial Arts Association of Pennsylvania 
will be held at Hershey on October 20 
and z1!. The convention theme will be 
“Individuals, Automation, and Space Ex- 
plorauon — Challenges and Implications 
for lidustrial Arts.” 

Offers are: Elmer J. Hemberger, pres- 
ident; Dr. Wade Wilson, vice-president ; 
Josep Kennedy, treasurer; and William 
C. Bohn, secretary. 


24TH ANNUAL CONVENTION 
NEW ENGLAND INDUSTRIAL ARTS 
TEACHERS ASSOCIATION 


The New England Industrial Arts Teach- 
ers Association will hold its 24th Annual 
Convention on October 13 and 14, 1961 
in historic Newport, R. I. 

The Hotel Viking has been chosen as 
conventiyn quarters. All activities, except- 
ing trips and tours, will be centered at the 
hotel. 

Edmund Medeiros of Peck Junior High 
School, Berrington, R. I., has been des- 
ignated yveneral chairman for the conven- 
tion; and Robert W. Proulx of Riverside, 
R. I., High School, Riverside, the exhibits 
chairman. 

Acting upon the request of the member- 
ship, ccnvention planning is providing 
longer visitation periods at the exhibitors’ 
booths. 





COMING CONVENTIONS 

Oct. 6-7. Four State Industrial Arts 
Conference, at Kansas State College Cam- 
pus, Pittsburg. Exhibit chairman: Forest 
L. Penny, Industrial Education Depart- 
ment, Kansas State College, Pittsburg, 
Kans. 

Oct. 13-14. New England Industrial Arts 

Teachers Association, at Hotel Viking, 
Newport. R. I. Secretary: Edward P 
Stach, Warren Harding High School. 
Bridgeport 10, Conn. 
Oct. 19. North Dakota Industrial Educa- 
tion Association, at Minot, No. Dak. Presi 
dent, Ronald Burt, South Junior High 
School, Grand Forks, No. Dak 

Oct. 19-20. Minnesota Vocational Asso 
ciation, at Nicollet Hotel, Minneapolis, 
Minn. Exhibit chairman: Louis Derby, 
4th Ave. & Grant St., Minneapolis 4, Minn 

Oct 20-21. Industrial Arts Association 
of Pennsylvania, at Hershey, Pa. Secre- 
tary: William C. Bohn, 9 Hindman Ave., 
Burgettstown, Pa. 

Oct. 27-28. Oklahoma Industrial Arts 
Association, at Oklahoma Citv, Okla. Ex- 
hibit chairman: George Dusbabek, 23rd 
and Blackwelder, Oklahoma City, Okla. 

Nov. 3-4. Kentucky Irdustrial Educa- 
tion Association, at Kentucky Hotel, Louis 
ville, Ky. Exhibit chairman: Paul E. Har 
ris. 506 W. Hill St., Louisville, Ky. 

Nov. 10-11. Oregon Industrial Arts As- 
sociation, at High School, Medford, Ore 
Exhibit chairman: Vern Voss, High School, 
Medford, Ore. 

Dec. 3-8. American Technical Education 
Association, at Hotel Muehleback, Kansas 
Citv. Mo. Secretary: William N. Fenninger, 
22 Oakwood Place, Delmar, N. Y. 

Dec. 4-8. American Vocational Associa- 
tion, Inc., at Municipal Auditorium, Kan- 
sas City, Mo. Exhibit chairman: Lowell 
Burkett, 1010 Vermont St., N.W., Wash- 
ington 5, D. C. 
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@ One of the many outstanding examples of Pittsburgh Color 
Dynamics in industry is Trans World Airlines’ new multi- 
million-dollar jet maintenance hangar at Los Angeles Inter- 
national Airport. Your students will find this modern, scien- 
tific system of painting used in virtually all major industries, so 
they should be properly trained in COLOR DYNAMICS. 
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Free Book on Pittsburgh COLOR DYNAMICS’ 
Industrial Painting System Helps You 2 Ways... 


1. Shows you how to update your shops to 
modern industry standards. 


Helps you teach students how proper plant 
painting can promote greater efficiency, 
and reduce hazards. 


Oniy this free 24-page book can give you complete, e Book also explains the theory of COLOR DYNAMICS, 
authoritative information on Pittsburgh CoLor Dynamics, the and includes sections on the systemized ‘“‘color coding’ your 
advanced scientific system of using color as an industrial tool. students will find in industry. 


e Page after page of practical examples tell you how to e Use this book as a guide in painting your own shop— 
paint machine operating controls, switches, moving overhead then as a text for students. By learning in a Color Dynamics 
objects, traffic aisles, walls and other objects. shop environment, they’ll be better prepared for their jobs. 


e Mail coupon for free copy of this book. It is illustrated in color, 
written to make teaching easy. We’ll also provide a free functional j Pittsburgh Plate Glass Company, Paint Div. 
color plan for your shops and equipment— without obligation. Department 1A-101, Pittsburgh 22, Pa. 
Please send me a FREE copy of your 24-page 
book on COLOR DYNAMICS. 
Please have your representative call to make a 
COLOR DYNAMICS survey without obligation on 
our part. 
PAINTS * GLASS * CHEMICALS * BRUSHES © PLASTICS © FIBER GLASS Home 


Address 


IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED City County 
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() Fred Olsen, now assistant professor of 
industrial arts at Western Washington 
State College, Bellingham. He was formerly 
an instructor in industrial arts at Ohio 
State University. 
(] Gerald Bailey, former teacher of indus- 
trial arts at Ellensburg, Wash., is acting Over 25 styles 
instructor of industrial arts at Western and sizes of 
Washington State College, Bellingham, in chairs and 
the absence of John Hauser. — 
C) Dr. Charles Risher, assistant professor _ So 
j . ‘ oF —_ ped with the 
of industrial arts at Western Michigan Uni- famous “*Lifte 
versity, Kalamazoo, was guest professor at Lok”’® meche- 
Western Washington State College, Belling- anism, 
ham, Wash., teaching power mechanics and 
professional courses during the summer ses- MATCHING ons AND STOOLS 
$10 
“| Eds eT ag ee ee ALL HARCO EQUIPMENT 
* NE saad . wre Ove © Fenton, The all NEW exclusive “‘Lift-Lok”’ 
N. J., has been named a Deputy Assistant edjustment automatically odjusts the 
Sec retary of Defense in the Office of the seat for persons of all hei hts. From 
Assistant Secretary of Defense (Man- its lowest og to the desired 


power). He will be Deputy Assistant for aaa? cine ad Naame and sect 
eieeS ‘ ’ = nie 4 will automatica ock. 

Education and Manpower Resources, a SIMPLE — INSTANT POSITIVE 
new position with responsibility for the 


policy direction and coordination of Armed : : == Poesy 
Forces education and information pro- Stools By 
grams, relationships between the Depart- = 008¢0—= 

_ Over 25 + of completely edjustable cheirs 
ment of Defense and civilian educators, ond sects Fell 74 RT ediontent 
and for the manpower resources aspects of Write for Free Catalog and Price List 
policies and programs involving scientific, FULL 12 YEAR GUARANTEE ON 
professional, technical, and other critical ALL HARCO CHAIRS AND STOOLS 
skills. 
L} Sy. Willem F. Spence bes been ap- GARRETT TUBULAR PRODUCTS, INC 
pointed director of the industrial education 
and art department, Kansas State Teach- oye aan en 
ers College at Pittsburg. He was formerl, — 
an associate professor of industrial educa- 


tion at Western Michigan University, UNFINISHED HARDWOOD 


Kalamazoo. (Dr. Spence writes the “re- 


search” column which appears in IA/VE.) TAPERE D LEG he 
DRILL PRESSES awards.. ‘ Top quality kiln dried hardwood, 


e sanded, ready for finishing. Two 

[) Rex Miller, associate professor of indus- position plote for straight or 

SPINDLE GRINDERS trial arts education, State University of flared. Brass ferrules with ex- 

e New York College of Education at Buffalo, clusive height adjustable swivel 

WET TOOL N. Y., received the doctor of education glide. Sold only in sets of four. 
degree at the University of Buffalo, on No. Wt. ‘Price per set 


GRINDERS June 11, 1961. His dissertation was en- WI 4” 2 Ibs. $2.62 | 














titled “An Examination of the Objectives Wi 6” 2% lbs. 2.68 
of Industrial Arts Education with Respect Wt 8” 3 Ibs. 3.16 
to Certain Selected Sociological Factors of WL 14" 3% Ibs. 4.09 
Contemporary American Society.” WL 16” 4 Ibs. 4.39 
Dr. Miller has been teaching electronics wt 22" 5 Ibs. 4.79 
and electricity classes at the College of Wt 26" = 6 Ibs. 4.98 
Education, Buffalo, for the past four Discount: 10% on 6 or more sets. 
Send for free catalo. years and previously was a teacher in the 
also illustrat. r De public schools of lowa. He obtained his Complete HARDWARE SETS 
ourself” Book of Bachelor of Arts degree from Iowa State } Make your own legs. Heavy 
Popular projec Teachers College and his Master of Arts gouge steel mounting plates 
BOOTH tells how to plan degree from Colorado State College. with nut inserted. Sold in sets 
NO. 5 estimate Costs, pur C) Otte C. Olsen, former head of the vo- neg — — bolts and 
chase mater - aa aia he encke State . 1 ‘ 
ALAA. —_ Pe a and —— - ds ision at Nebraska St ate ie, 0 ads auan Ge bs = 
done. Handy eachers College at Kearney, was honored $4.89 doz. sets 
CONVENTION BRAC eer at the College’s Alumni Day in June No. 512 12 Degree angle 49¢ per set — 
moulding desig, Events of the day long activities were $4.89 doz. sets 
lumber cuts. 25, planned around the dedication of the $770,- Solid brass tapered ferrules with 
stamps ar coin 000 vocational arts building to his name brushed finish. Sold in sets of 4. 
. College President Herbert L. Cushing told No. 72 "x1," — oe set — 
» j : > > -ncef > . oz. sets 
Selittes Wanll be thon. or tee One ©. OO Fem — & pe oe — 
c $6.89 doz. sets 
Olsen Vocational Arts Building. 

Mr. Olsen earned his two year degree in 
1919 from Kearney Normal School (now 
Nebraska State). He received his B.S. de- 
gree from Stout Institute (now Stout State 
College, Menomonie, Wis.) in 1921, and 
his Masters degree from the University of BARAP SPECIALTIES ery 


Missouri in 1935. His retirement from the P.O. B “tes 
. - : . . O. Box 2044 hicag 3 
staff at Nebraska State took place in 1958. * bs >, Canale 
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Satisfaction guaranteed. Prices F.O.B. 
Chicago. Send for catalog of lamp parts, 
veneers, lazy Susan bearings, rocker 
springs, Swiss musical movements, etc., 
free to instructors, 10¢ to students. 
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NEWS 


(Concluded from page 7) 


School on October 21. The program 
will include sessions on what’s new in 
welding, welding and brazing alumi- 
num, what to look for in buying elec- 
tric welding equipment, braze welding 
and fusion welding of cast iron, the 
brazing of aluminum, metal spraying, 
etc. For additional information, con- 
tact Norman R. Braton, assistant pro- 
fessor of welding, College of Engi- 
neering, University of Wisconsin, 
Madison 6. 0 


On Saturday, October 28, the in- 
dustrial Arts Department of Montclair 
State College in Upper Montclair, 
N. J.,will hold a conference on “In- 
dustrial Arts and Contemporary So- 
ciety.” The tentative program includes 
an “industrial film festival” — with 
exhibits from 21 participating com- 
panies and organizations. A_lunch- 
eon and panels on (1) new curriculum 
directions and (2) automation and the 
new technology are included in the 
program. 0 


A study to develop a series of aims 
and supporting principles which could 
be used to indicate direction for devel- 
opment and improvement of programs 
of undergraduate industrial education 
teachers in higher education institu- 
tions in the United States was recently 
completed by Dr. Carl A. Moeller in 
his doctoral dissertation at Wayne 
State University. The study was made 
under the direction of G. Harold 
Silvius, professor and chairman of in- 
dustrial education at the school. 

Conclusions of the study included: 
(1) the need for well-defined compe- 
tency levels, such as the commonly 
held concept of journeyman status for 
trade occupations, for the several 


broad areas serviced by teachers of 
trade or technical subjects; (2) ap- 
prenticeship experience is not neces- 
sary for the theoretical or “related 
instruction” phases for teaching a 
trade occupation, but it is essential for 
teaching the manipulative phases; (3) 
in addition to basic orientation, teach- 
ers of industrial arts should develop 
a depth competence in one or two of 
the I-A areas; (4) an understanding of 
the social aspects, as well as the tech- 
nical processes of industry, is essen- 
tial; and (5) ali industrial educators 
must be thoroughly competent in all 
phases of the professional aspects of 
teaching. O 
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Compare the Features... 
PX-24 is 15 ways SUPERIOR 


These 15 major advantages make PEXTO’S PX 24 Box and Pan 
Brake the machine preferred by craftsmen: 1. FRAME: Rigid Box 
construction. 2. FINGER BAR: Developed beam section, precision 
machined, 1 inch clearance between frame and fingers. Adjustable 
for stock thickness. 3. FOLDING BAR: Deep section adjustable, 
reversible for minimum % inch reverse bends. Heavy angle, rein- 
forcing bar. 4. BED BLADE: Reversible. 5. BACK GAUGE: Flip-over 
finger gauge for full range O inches - 24 inches with minimum thick- 
ness material. 6. FINGERS: Precision ground to 24 micro finish 
undercut ¥% inch, heat treated die-steel. 8 sizes % inches to 6 
inches allows width of % inches to 24 inches, in % inch incre- 
ments. 7. CLAMP SCREWS: Hardened socket head clamp screws. 
8. HINGES: Drop forged steel on needle bearings. 9. STOP 
COLLAR: Quick-set, infinitely variable, positive setting O° - 135°. 
10. SAFETY BRAKE: Combination friction brake and lock. 11. HAN- 
DLES: Positioned for maximum leverage. 12. CAPACITY: 16 gauge 
mild steel. 13. OPTIONAL: Radius fingers up to 1 inch-9 inch 
open end and 2% inch extension fingers. 14. STAND: Sturdy 
welded steel with shelves for tools and accessories. 15. FINISH: 
Pittsburgh dynamic safety coloring system. Vista Green with 
Yellow moving parts. 


THE PECK SINCE 1785 
STOW & SOUTHINGTON, 


WILCOX CONNECTICUT, U.S. A. 
COMPANY 
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While there are many welding proc- 

teachers’ esses today, we will discuss a compara- 

ively new process of welding — the 

notebook Eutectic “Low Heat Input” welding 
process. 

At the beginning of the 20th century, 
J. P. H. Wasserman, a Swiss metallur- 
gist, was instrumental in the develop- 
ment of a new metal-joining process. 


. He observed the phenomenon of surface 

EUTECTIC: LOW HEAT INPUT alloying during brazing operations and 

METAL JOINING this phenomena led to the discovery of 

the “low heat input” metal joining proc- 

ess which is known today as Eutectic. 

Later research, development, and per- 

JOHN H. ANDREWS fection of the process were carried on 

by the son Rene D. Wasserman, who 

founded the Eutectic Alloys Corporation 

in New York in 1940. The low temp 

welding alloys of this process help to 

“a “a e minimize the distortion and warping 

Choose an OLIVER Grinder which occurs when other welding proc- 
e esses are used. 

for efficent, safe school use Eutectic’s exclusive metal-joining 

process combines the advantages of the 

MODELS TO MEET WIDELY VARYING NEEDS Low Heat Input of brazing with the 

greater strength and homogeneous joints 

obtained by fusion welding of the parent 

metal. Actually, the weld forms an alloy 

of the dissolved filler material on the 

heated surface. Using Eutectic’s Low 

Heat Input process, the base metal is 

not brought to fusion temperature. In 

other words, less heat is needed by this 

process when compared with other weld- 
ing processes. 

When Eutectic “Low Temperature 
Welding Alloys” are used, an affinity is 
created from formation of a surface 
alloy between the basic metal and the 
filler metal. This surface alloy is the 
result of diffusion of the atoms of the 
basic metal into the liquid Eutectic 
“Low Temperature Welding Alloy” or 
filler metal. 

It is. therefore, of prime importance 
to avoid overheating the basic metal 
when using the Eutectic products. The 
term bonding temperature will help in- 

No. 383 No. 585 No. 384 sure this. Briefly, it is the minimum 
temperature to which the basic metal 

No. 383 Variety Oilstone Tool Grinder . . . two 8” revolving should be surface heated to obtain a 
oilstone wheels (one coarse, one fin ai ideal for sh i held Spans we Cie Siler mnstel. This 

3 ’ e grain), ideal for sharpening bonding temperature is controlled by 
woodworking tools . . . plug into nearest outlet .. . stands 3334”. the filler metal used, the basic metal 
and the type of joint. 

No. 585 Portable Oilstone Tool Grinder . . . compact, efficient Tension and changes in the metal- 
small-tool grinder . . . move it where you want it. . . “Safety luraical structure of the basic metal as 
First” designed — gears and beari full well as distortion and warping are re- 

S earings fully enclosed, guards duced to a minimum or may be avoided 
on wheels .. . takes 28” x 25” space. to a great degree. As a result, much less 
filler metal is needed and much time is 

No. 384 Variety Oilstone Tool Grinder .. . it’s portable... saved. These are oo se ag we Kon 

: . ° portant savings — industrially speaking 
two revolving oilstone wheels, one dry emery wheel... quick —which this metal joining » Benes po 
grinding for sharpening woodworking tools . . . pan 17” x 21” effect. It can, therefore, be concluded 
— height 3334”. that the Eutectic process is a battle 

against Fahrenheit. 

A few examples can best illustrate 


- 4 aS, r 
¢ : OLIVER EQUIPMENT Eutectics “Surface Alloying” principle: 


a a 
, Li Vv & reg ee ees for SCHOOL SHOPS It is a known fact that cast iron melts 
% ei: at about 2300° F. The metal must be 





























Saws, Band Saws, Jointers, Sanders, - . 
Surfacers, Tool Grinders, Mortisers, Shapers heated to this degree in order to effect 


(Concluded on page 58) 


\ 


Mr. Andrews is a general shop in- 
structor, Bayside High School, New 
York City. 
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-WissoTas— 


ELECTRIC GRINDERS 


Especially Designed for 
INDUSTRIAL ARTS and 
VOCATIONAL SCHOOLS 


@ A COMPLETE LINE 
in %, % and % H.P. 
sizes. Ball Bearing. 
@ HEAVY DUTY MOTORS 
@ EASY ACCESS to the 
front of Grinding 
Wheels. Exceptionally 
Wide Wheelspread. 














Ys HP Model 5 j } Accurately Designed Chisel & Plane 
with 1725 RPM Iron Attachment. Top Quality Vitrified 
Slow Speed Motor. 

Wheels. 


NEW 


ELECTRIC SICKLE 
AND TOOL 
SHARPENER 
For Agricultural Classes! 
@ Especially Designed Offset Bevel Sickle Cone 
of 15° and 25°. 
@ Sickle Attachment with two movable holders. 
te WRITE FOR DETAILS, PRICES, NEARBY JOBBERS’ NAMES! 
Backed By 48 Years in Design & Manufacturing of 


Tool Grinders and Abrasive Wheels. 
THOUGHT-STARTER projects contain @ variety of 


Wisse rA MANUFACTURING COMPANY drawings suggesting many ways they can be 
handled. These various designs induce the student 


DEPT. AV 1301 Se. Third Street Minneapolis 4, Minnesota to decide what he wants, even develop»his own 
design. The project becomes “his"’ by choice 











groyects that Stimulat e0 riqinad 


These teaching materials present a new approach 
to the encouragement of individuality in project 
design. Each present presents five varied solutions 


to the design problem. These projects are intended to 
help students toward eventual personal refinement of 
detailed project plans. Students are expected to develop 
their own working drawings and procedural plans. 
Students who build projects along the lines 
proposed will gain an understanding of practical 
design criteria and techniques. They will also 
4 increase their knowledge of materials and processes 
BUYS FULL- 743 important to the metalworking industry. The total 
: learning should be increased because the experience 
t ; will be both educational and personally satisfying, 
R A M & T 1 R R F T since each individual will make a project he designed and 
: planned. Three other sets of projects are also available. 
FREE PROJECTS—With each purchase of a Di-Acro machine 


V E R T | C A L M | L L ; ; you will receive coupons, each worth project materials. Every 
e project folder contains 8 or more projects. You will 


receive even more coupons with the purchase 
of a Di-Acro “Package Deal”’. 


You reflect the materials and processes 
of industry with 
eS St Ck os ae 
Di ACRO CORPORATION 
formerly O'Neil-irwin Mfg. Co. 
4810 8th Ave., Lake City, Minn. 
Projects are 25¢ for each folder—send cash, check or money order. 


pronounced die-ack-ro 


0 “METAL PROJECTS IDEAS with (2 ‘Contemporary Sheet Metal 
variations in design” Projects”’ 


0D “Suggestions in Wrought !ron"’ (‘Plastics for the School Shop"’ 


NAME TITLE 





SCHOOL BUTE RG 





MACHINE TOOL CO. 


39 Brotherton Rd. Cincinnati 27, Ohio CITY 
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EUTECTIC WELDING 


(Concluded from page 56) 


a fusion welding. With Eutectic it can 
be joined at 1300 to 1600° F. In actu- 
ality the cast iron at the surface is 
changed to steel; carbon is taken out 
and the joint is completed with a saving 
of up to 1000° F. This is made possible 
by the diffusion of the atoms of the base 
metal into the filler metal. 

Salt melts at 1400° F. If a solvent is 
used this can be reduced to 33° F. 
Water heated to this temperature will 
dissolve the salt. 

Copper which melts at 1981° F. can 
be melted at 1350° F. if a solvent is 
used in connection with heat. Solid cop- 


per will melt if placed in a molten 
copper-phosphorus alloy which is main- 
tained at 1350° F.; a saving of 631° F. 
is effected below the F. melting point. 

This is the principle of Low Heat In- 
put metal joining through surface alloy- 
ing. The base metal is not melted. It 
is dissolved by, and surface alloys with, 
the low melting point molten filler metal. 
Intensive research has been undertaken 
by Eutectic to develop a series of alloys 
with low melting points. High purity 
metals produced by the most modern 
refining and alloying techniques have 
further enhanced the flow and wetting 
properties of these new brazing type 
materials. 

Thus the economy of Eutectic can 
readily be seen. The advantages are 








Every School Shop Needs a PULLMAX 


THE MACHINE THAT PERFORMS MORE OPERATIONS 


a4 


= 


Inside Squore Straight 
Cutting Shearing 


Beading Irregular 
Cutting 
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e 


Flanging Circle 
Cutting 


Rs ; 
jt 


Slot 


Cutting Nibbling 


Pulimax offers 14 


models that cut from 
16 ga. up to 13/32” 
in mild steel. 


in 


Bending Dishing 


Louver 
Cutting 
& Forming 


NEW Complete Metal Shop Projects for Students 





THE STUDENT PROGRAM CONSISTS OF — 


1. Pullmox Machine of size and capacity Pr ay 
2. One Pulimax operation film. 
3. One Student Project film. 
4. Folder with twelve 
Student Projects 
(available in any 
number depending 
upon the size of the 
class). 


WRITE FOR COMPLETE INFORMATION 


Colleges, Trade Schools and High 
Schools are recognizing the impor- 
tance and potential value of Pullmax 
for the future of industry. Therefore, 
they are fast installing Pullmax Mo- 
chines in their Manual Training Shops. 


For that reason American Pullmax has 
spared no expense to develop a Stu- 
dent Project Training Program. After 
the student has covered this program, 
he will be an accomplished Pulimax 
Operator and Instructor. 


AMERICAN PULLMAX COMPANY, INC. 


—— 2493 North Sheffield Avenue, Chicago 14, 


Mlinois 


IN CANADA: PULLMAX (CANADA), LTD. 
— P.O. Box 460, South Service Road, Oakville, Ontaric 


(For more 
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metallurgical also. Lower consumption 
of gas, oxygen, and electricity is evi- 
dent. The time element is also greatly 
reduced because of the higher fluidity 
of the alloys. Technically speaking, long 
lap joints or large square butt joints 
are completed with alacrity. Chamfer- 
ing of joints is lessened and, conse- 
quently, less material is used. Machining 
is comparatively simple and very often 
finishing operations become nil or even 
eliminated because of the neat clean 
weld produced. Freedom from messy 
clean-up time results and most often 
these highly skilled welders are released 
for other processes because of the sim- 
pleness of the application of the Eu- 
tectic Welding Process. 

From the instructional standpoint, the 
Eutectic process might be employed in 
the following industrial education 
courses: general shop, machine shop, 
metal shop, automotive shop, agricul- 
tural shop, foundry shop, aircraft shop, 
refrigeration shop, etc. One may find 
these subjects taught in academic, com- 
prehensive, technical, and in a few in- 
stances specialized high schools for a 
specific trade. 

The metal, automotive, and machine 
shops would lend themselves more to 
this process. In the field of jewelry, this 
process would find great value in the 
brooches, rings, earrings, cuff links, 
bracelets, and chain projects. In an agri- 
cultural course, farm machinery repair 
might be learned by the student. Such 
repairs to tractors, mowers, cultivators, 
disk and plow type, combines, pumps, 
and generators are a few of the projects 
which could be of value. In the foundry 
shop salvaging of castings, iron, steel, 
aluminum, magnesium, brass, bronze, 
and copper; in the automotive shop 
body work fabrication and repair, sal- 
vaging truck and automotive castings, 
repairs to functional and mechanical 
parts and salvaging ornaments and ac- 
cessories are some of the uses to which 
students could put the Eutectic process 
of welding. 

The introduction of this new process 
in the school shops would prove benefi- 
cial to the student who would learn a 
low-cost process of welding. Many stu- 
dents who go to technical colleges might 
follow a career in the engineering, chem- 
ical, metallurgical, and industrial aspects 
of this comparatively new field. Others 
who do not go to college but seek ad- 
vanced training in the mechanic arts 
could bring to industry a saving in time, 
money, and materials. 

Very important factors in the Eu- 
tectic process lie in the field of safety 
It may be concluded that the process 
will lead to greater health protection for 
the welder in industry, the school shop, 
and the school in general. Eutectic re- 
quires less heat with the result that 
there is a lesser degree of exposure to 
fumes, less danger of burns and less eye 
strain with a consequent fewer acci- 
dents. The last of these is most impor- 
tant in the management of a school 
shop. The process lessens the chance of 
accident to the newly initiated to the 
science and art of welding. 
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Make Learning Easier With McKnight Textbooks 








NEW | 


By Hammond, Donnelly, Harrod, and Rayner 


This is the most complete textbook on 
woodworking ever written. Over 4 years 
in preparation, each of the four authors 
is an authority on the subject. This com- 
prehensive book is designed for use in 
upper level industrial arts, teacher edu- 
cation, and introductory vocational school 


TECHNOLOGY 


004 


courses. Over 400 pages offer thorough 
coverage of both hand-tool and machine 
operations, with information on cabinet- 
making, pattern-making, wood structures, 
assembly, finishing, materials and design. 
List Price $6.80 








GENERAL SHOP BENCH 
WOODWORKING 

By Fryklund & LaBerge 001 
This is the fourth edition of a popular 
and well-known textbook. It is simply 
worded and easy to understand, with 387 
illustrations. Free tests cover each unit. 
List Price — paper bound $1.60, cloth 
bound $3.60 


rcraft 


GENERAL LEATHERCRAFT 


By Raymond Cherry 151 
This is it — the favorite manual of 
leathercraft workers. It tells and shows 
how to do each operation in making 
articles of leather. It’s easy to read and 
understand with photographs and en- 
larged “tool-at-work” sections. Full size 


patterns for making 31 attractive ar- 
ticles. List Price $1.80 


GENERAL DRAFTING 


fn ; By Fryklund and Kepler 059 
METALWORK TECHNOLOGY ; 2 This revised 1960 edition presents the 
& PRACTICE fundamentals of each drafting principle 
By O. A. Ludwig 102 in two easy-to-use parts: (1) operations 
A complete textbook for general metal- (manipulative) and (2) information top- 
work — hand and machine. Describes ics (the things to be known). There are 
tools, materials and operations common 299 illustrations. Problems are presented 


to many metalworking occupations. This with each unit. List Price $3.40 
book has been described by many author- 
ities as “the most complete book on metal- 


work ever published.” List Price $5.00 Students learn more with up-to-the-minute McKnight text- 


books. They are clearly and concisely written with stu- 
dent assignments and activities. Study questions and easy 
readability make learning and teaching easier. 


GENERAL PRINTING 


By Cleeton and Pitkin 201 
Here is a standard text for beginning 
students of printing. It combines easy- 
to-understand text approach with many 
illustrations to teach the fundamental 
operations in setting type and platen 
presswork. It is complete with infor- 
20! mation on typographic layout, offset 
lithography, gravure, and binding and 
finishing. List Price $4.00 Postage Stamp 
Necessary 


If Mailed in the 
United States 


eLeeT en er raee 





WOODWORKING WITH MACHINES 


By J. H. Douglass 011 
This 1960 text contains seven main sec- 
tions on woods and their uses, and 
reflects the knowledge gained by the 
author through many years of teaching 
experience. Questions and suggested as- 
signments are included for most units. 
A set of tests is included free. List 
Price $4.20 


BUSINESS REPLY MAIL 











McKNIGHT & McKNIGHT 
PUBLISHING COMPANY 
BLOOMINGTON, ILLINOIS 
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McKNIGHT’S Texts 


TLECTRICITY 


+ aareoe 


- 
on siaile 
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30 INSTRUCTION UNITS IN 

BASIC ELECTRICITY 

254 By Carl E. Matson 

Designed especially for the slow reader, 
here is a complete course of study, outlined 
step-by-step. In includes a list of materials 
and equipment needed, references, questions, 
and additional activities for better students. 
List Price $1.70. 


ORTHOGRAPHIC PROJECTION 


SIMPLIFIED 
055 By Charles Quinlan, Jr. 


A beginning drawing book designed to give 
more meaning to drawings, and to make 


and Project Books 


APPLIED DRAWING AND DESIGN 


061 — By Scrogin and Bettencourt 

A comprehensive groundwork in many prac- 
tical branches of mechanical drawing. Prac- 
tical even in classes where there is a high 
degree of difference in ability. Drawings 
meet revised A.S.A. Standards. List price 
$4.60. 


GENERAL SHOP ELECTRICITY 


251 — By Dragoo and Porter 

Twenty-six projects used to demonstrate 
application of electrical theory followed by 
section on how and why it works. Adaptable 
for text use in both unit shops and general 


shop courses. 


List price $1.60. 


visualization much easier through illustra- 

arenes tions showing how views can be projected 

onto drawing paper. A test follows each 

unit, List petes 95.08. GRAPHIC ARCHITECTURAL DRAFTING 

070 — By J. Edgar Ray 

wae ; . : Principles and techniques are visually pre- 

376 — By Arnold and Schenk sented in this 1960 edition. Detail drawings 

{ ploratery This book is designed as a basic text for are presented in plan, section, and _per- 


EXPLORATORY ELECTRICITY 


a 12-week course in Junior High. It helps spective for more effective visualization of 
the student understand how to make bet- the construction. 190 full-page plates. List 
ter use of electricity — how to control it price $4.80. 
safely the ways in which some home 

appliances use it. List price $1.25. 

AUTO MECHANICS 

470 Understanding Your Car ........ 
BLUEPRINT READING 


12s om emporary industrial Arts 
ts 

126 Contemporary | ‘Metal ‘Home 

141 ne Lathe Operations . ; 


PHOTO-OFFSET FUNDAMENTALS 


be & 


226 — By John Cogoli Sketchi * ’ 112 Ete ag. Spinning, Raising 

This is a basic manual for beginners in vepriat f = ee snseesseevseuneen 

photo-offset lithography. It is a practical art bn She 121 Forging 
esting Part 2 ........... 


ar 


88 8 88 8 888 SE B BE 8s 2 


Welding ...... 
and | ne or. 


: 


guide for the worker, student, teacher, ap- 
prentice, salesman, buyer and others want- 
ing a working knowledge of offset printing. 
List price $4.80. 


MACHINE WOODWORKING 


101 GS 3 
130 Machine 4 ond Leand Foundry 








010 — By Robert E. Smith 
_ tie ; : e- cloth 
Covers, in practical organization and se re) Menderes Simplified — 
quence, the operation of power woodwork- “5 
ing equipment and sharpening of tools. 104 1 Weaving. ‘Handeratt . 
units present instruction and related infor- DRAFTING 
mation. 365 illustrations. List price $4.00. 06! Applied Drawing & Design ... 

P 058 — Drafting — paper METHODS 

9 f fting — ais 153 Organizing Course Materials 

EXPERIMENTAL BASIC ELECTRONICS 059 General Drafting fa.uvedl i. in Ind wee Education $6.00 
sige . 070 Graphic Architectural Multiple Activities 
265 By Evans and Porter Drafting $5.00 . tion ........$6.00 
Gives students basic experience in all major os2 Handbook of Dratting mate oes wer | Voc. all $5.50 
uses of electronics. Theory is taught along 051 ey to Applied Wwooowork 
with the work experience. Six basic and 0% Lettering hyn Mechanical O42 Basic Weedwort, Projects . 
12 advanced experiments. List price $2.80. 


FREE 30-DAY APPROVAL 


Tear out card and mail TODAY! 
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lial new books 








Design For You 


By Ethel Jane Beitler and Bill Lock- 
hart. Cloth, 206 pp., 8% by 9 % in., illus. 
John Wiley & Sons, Inc., New York, N. Y. 

Intended as a text for an introductory 
course in design, this book defines design, 
discusses the elements within it, and in- 
dicates its purpose from functional and 
aesthetic points of view. It considers the 
many ways in which it is possible to study, 
see, produce, or appreciate organization of 
limes, shapes, spaces, colors, and textures 
as they are capable of being used in our 
present-day living —to provide a working 
knowledge of how to create and evaluate 
design. Written for “students in the de- 
partment of applied arts” on the college 
level, this work is truly profusely illus- 
trated and the examples seem to bring out 
the abstract ideas of design quite con- 
cretely. It makes a definite contribution to 
the design knowledge of the industrial arts 
teacher-student. 


How to Choose and Use Power Tools 


By R. J. DeCristoforo. Cloth, 144 pp. 
6% by 9% in., illus. $2.50. Arco Pub- 
lishing Co., Inc., New York 17, N. Y. 

While intended for the home workshop, 
do-it-yourself specialist, this easily read- 
able and well-illustrated reference on com- 
mon power tools has a wealth of supple- 
mentary material for the woodworking 
shop. His chapters on such stationary tools 
as the table saw, the jointer, the drill press, 
etc. (11 in all), and such portable tools 
as the cutoff saw, the electric drill, etc. 
(5 in all). Of value is the graphical and 
checklist material which accompanies most 
chapters; the one on the drill press includes 
sketches for mortising, jigs for duplicate 
drilling, and routing irregular shapes, a 
screw hole chart, a listing for good drill- 
press speeds for different operations on 
different materials, etc. 


Principles of Woodworking 

By William F. Holtrop and Herman 
Hjorth. Cloth, 600 pp., 6% by 9% in., 
illus., $5.40. The Bruce Publishing Co., 400 
N. Broadway, Milwaukee 1, Wis. 

This 1961 edition of the Hjorth classic 
includes new chapters on modern coated 
abrasives and on project selection, design, 
and planning. The chapter on machine tools 
features the new multi-purpose machines; 


This book, prepared by a superintendent 
of parks and recreation in an Illinois sub- 
urban community, provides instruction in 
the making of practically every item of 
equipment, from baseball backstops | to 
park furniture and bleacher seating, end- 
ing with complete plans for making a 
whirlpool athletic bath. Most of the items 
are constructed of wood or cold metal. 


Construction and Maintenance for 
Farm and Home 


By Edward W. Foss. Cloth, 373 pp., 6 
by 9% in., illus., $6.95. John Wiley & Sons, 
New York, N. Y. 

This book presents in some detail the 
necessary information which a pupil should 
have before and during the period he en- 
gages in each shop activity. In each chap- 
ter the necessary materials, tools, and 
equipment are discussed in a manner to 


Teach modern methods with these strictly 
modern lathes that eliminate all tand belt 
shifting and deliver even the new high 


cpeeds with the tonch of a button. 


It’s that easy! 


The work is done by a motor driven 
speed changer. It accelerates or slows 
the lathe to any desired speed in 
seconds. With a 10:1 ratio, this new 


variable drive makes it easy to selec 


from a wide range of speeds —200 to 
2000 rpm in direct drive and 40 to 


300 rpm in back gear. 


Maximum stability and smooth 


give the student a general understanding of 
their use. The book does not contain many 
actual projects. A few are included to 
illustrate the methods of using tools and 
of laying out and assembling projects with 


many parts. 


Home Mechanics 


By Carl J. Schaefer and Robert E. 
148 pp. 6% by 9% in, 
illus., $2.96. The Bruce Publishing Com- 
pany, 400 N. Broadway, Milwaukee 1, Wis. 

A revised edition of a guide for making 
common repairs for such household fa- 
cilities as window panes, faucets, drains, 
wire connections, storms-and-screens, etc. 
Includes the many aspects of home im- 
provement normally undertaken by the 
This edition has new 


Smith. Cloth, 


“do-it-yourselfer.” 
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power transmission are assured be- 
cause the drive unit is oversized. All 
pulleys and shafts are fully supported 
(eight bearings). Double V-belts 
throughout the drive eliminate slip- 
page and deliver full power to the 
spindle. Because of this rigidity and 
extra pulling power, this lathe will 
t take heavy cuts at all speeds and 
precision finish cuts at high speeds. 


It is @ precision lathe moderate in price 
with the versatility for sajely teaching 
both beginning and advanced students. 


Write for 


“Variable Speed” 


Circular and General 
Catalog showing ... 


- 

10”, 11”, 13” and 15” 
SHELDON 
Precision Lathes 
(Bench, Pedestal 
and Cabinet types) 


the chapter on gluing and clamping dis- 
cusses in detail the new synthetic glues; 
the chapter on upholstery introduces the 
new and versatile material, foam rubber: 
these are among the instances where the 
chapters have been made more complete 


with information on new machinery and 
material. 


Make-It-Yourself Toy Book 


By Robert Reeves. Cloth, 110 pp., 5% 
by 8% in., illus., $2.95. Charles T. Bran- 
ford Co., Publishers, Newton Centre 59, 
Mass. 

Some 50 toys with appeal for children 
are described and illustrated here. The de- 
signs are simpler and require only basic 
tools, common operations, and inexpensive 
materials — mostly wood, tin, etc. For the 
elementary and junior general shop. 


How to Make Athletic Equipment 


By Toel W. Carter. Cloth, 390 pp.. 6% 
by 9% in., illus., $6.75. The Ronald Press 
Co., New York 10, N. Y 
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instructors: 


w 
Write for x 13” 


Catalog and 
schedule of 


SEBASTIAN 
Geared Head 
Lathes 
- 
SHELDON 
Milling 
Machines 
~ 
SHELDON 
Back Geared 
Shapers 


MS6P 
Swing- 34” Centers © 


SHELDON MACHINE CO., INC. 


4244 WN. Knox Ave. 


Chicago 41, ILL. 
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from box to box 


the quality 
never varies 


You'll never find Venus Drawing Pencils off 
even a hair. They're consistent in all 17 
degrees. Venus’ Homogenized Lead® does it 
..- insures uniform smoothness, perfect, 
smudge-free work ... from pencil to l, 


box to box. They're stronger too, hold a 
needle-point longer. Pressure Proofing*® 
seals the lead to the wood along its full 
length. Prove all this for yourself. Send 
COUPON tOday. emxctusive Venus patent poss: 
Venus Ven & Pencil Corp., 

Dept. D., Lewisburg, Tena. 
Gentiemen: Enclosed is 25¢ for 24-page 
inetrection booklet “Sketching with 

v ."" including PRES Venus 








State 
1AVE-9-6!1 
see 


LEwiseuea, TENN. 
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@ 1960 VENUS PEN & PENCIL CORP., 
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material on formica maintenance, electrical! 
appliance repair, etc. Suitable as a refer 
ence book for general shop on the junior 
and senior high level. 


Rope Roundup 

By Bill Severn. Cloth, 237 pp., 6 by 
8% in., illus., $3.95. David McKay Co., 
New York, N. Y. 

For the general reader, this fascinating 
history of rope is related in an extremely 
enjoyable narrative manner. Rope is dis- 
cussed as, among other things, a tool, a 
business commodity, and a subject for 
magicians 

The book proceeds from the start in 
chronological fashion, tracing the impor- 
tance of rope in man’s life. Included are 
names and anecdotes of various figures 
that have been prominent in the rope 
industry in the past, such as Aifred and 
Hiram Tubbs, 

Interesting facets of the subject are 
treated; there is substantial discussion, for 
instance, of the real or fabulous Indian 
Rope Trick. In the same chapter several 
practicable tricks are described and ex- 
plained. There are also sections on knots, 
lariats, and games. 

The book is illustrated throughout 


Slide Rule Simplified 

By C. O. Harris. Cloth, 278 pp., 57% by 
8% in., illus., American Technical Society, 
Chicago, Ill. 

The second (1961) edition of the highly 
simplified and very comprehensive text in 
learning to use the slide rule. From the 
basic instruction on how to hold the slide 
rule, through the simpler operations — such 
as multiplication, division, square and cube 
root, etc.— to more complex operations — 
such as sines and cosines, the reciprocal 
scale, etc., this book remains a leading 
work for both beginner and advanced stu- 
dent who needs, or is interested in, the 
slide rule. 


Sheet Metal Drafting 


By Melvin L. Beterley. Spiral binding, 
314 pp., 7% by 93% in., illus. McGraw-Hill 
Book Company, Inc., New York, N. Y. 

Designed for courses in technical insti- 
tutes and vocational-industrial schools. 
this new textbook covers all phases of 
drawing: techniques, projection principles, 
and descriptive geometry — integrated and 
applied, whenever possible, to the sheet 
metal field. In addition to problems and 
solutions, the book stresses basic prin- 
ciples which can be applied to various 
situations as they arise. To help the stu- 
dent know how to handle more than cer- 
tain developments and layouts, procedures 
have been described and the logic behind 
them been discussed. The first eight chap- 
ters concern the basic elements of drafting 
and serve as a general introduction to the 
sheet metal applications in the chapters 
on parallel-line, radial-line, and triangula- 
tion development. 


Fractional Horsepower Motors 

By Kennard C. Graham. Cloth, 256 pp., 
5% by 8% in., illus., $4.95. American Tech- 
nical Society, Chicago, Ill. 

Written “to fill the need of the service- 
man for a concise explanation of motor 
theory and practical repair procedures 
based on sound electrical principles,” this 
book explains basic principles of motor 
operation, essential motor components, 


(Concluded on page 64) 





ADJUSTABLF Cl 


424 WN. Ashland Ave. 


MAP 


COMPANY 


Chicago 22, Ill. 
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ABUSTRITE 


LABORATORY 
AND SHOP 
STOOLS 


@ Adjusts to fit any student 


@ No soiled hands when ad- 
justing seat 


Model S-1827 has 13” 
diameter steel seat. Seat 
adjusts from 18” to 27”. 
Steel glides. 

Model RSS-2230 has 16” 
diam. tubular steel foot- 
ring welded to base. 13” 
diam. steel seat adjusts 
from 22’ to 30’'. Casters, 
backrest, wood seat, seat 
oy or cushion available 
for both models. 


PREE TRIAL Use an AJUST- 
RITE chair or stool for 30 
days without obligation. 
Prove to yourself the 
many advanta AJUST- 
RITE offers in comfort, 
utility and economy. Write 
today—we'll do rest. 


10 YEAR GUARANTEE 
32 Models for Factories + Scheols + Laberatories » Hospitals + Offices 


AJUSTO EQUIPMENT CO. 


» GREEN IHIO 
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USEFUL! KNOCKDOWN KITS THAT 


. 7 " ARE KNOCKOUTS FROM 


ASSEMBLE GILES & KENDALL 


GENUINE CEDAR CHEST NO. 909 
GUN RACK NO. The Astronaut" with simulated drawers 
404 and brass pulls has a handsome, modern- 
This four gun rock with istic style. Cedor legs have brass ferrules. 
full width drower for Size 20” wide, 462" long, 21” high. Five 
ammunition and clean- ply top and front. 
ing gear is all cedar 
Comes complete, ready 
to assemble with all 
screws, bross pulls and 
safety lock. 32” high, 
21%" wide. 


GUN CABINET NO. 707 


The knotty pine ‘Pioneer’ gun 
cabinet holds eight guns. Bottom 


storage comportments for ammu LIMED OAK CHEST NO. 999 

nition and other equipment The “‘Rocket"’ limed oak chest has a cleverly 

equipped with two locks. Bross designed front of simulated drawers with 

ferrules on legs. Overoll size 27” COCKTAIL TABLE NO. M-17 attractive brass pulls. Modernistic legs 

wide, 15%” deep, 83” high. Solid cedar. Top is 20” wide, 44” long. with brass ferrules. Size 20” wide, 46%” 

Glass for door not included Stands 15” high. Complete with all hard- long, 21” high. Five ply top and front. 
ware including brass ferrules for legs. 


Giles & Kendall Co. 
Box E 


Huntsville, Alabama 


Please send me your new free catalog of ‘‘do-it-yourself”’ items of 
Genuine Tennessee Aromatic Red Cedar and other woods. (Stu- 
dents send 25¢ in coin or stamps). a 


“ BOX E 


Address 


City HUNTSVILLE, ALABAMA 
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armature winding, motor control, etc., with 
chapters on such various motors as the 
split-phase, the capacitor, the direct-cur- 
rent, universal, repulsion, and three-phase 
motors. Also has chapters on testing and 
maintenance, locating trouble, etc., as re- 
lated to each of the above. The discussion 
of trouble shooting includes a series of 
concise, easily usable trouble charts in 
tabular form with various symptoms care- 
fully arranged to isolate the fault in the 
quickest possible time by an effective, 
systematic procedure. It appears to be a 
valuable book for the vocational-industrial 
and technical student on the high school 
and junior college levels interested in frac- 
tional horsepower motors. 


Automotive Fundamentals 


By Ernest A. Venk and Walter E. Billiet. 
Cloth, 520 pp., 6'4 by 9% in., illus. Amer- 
ican Technical Society, Chicago, Ill. 

The second edition (and eighth printing) 
of a basic text in the essentials of automo- 
tive mechanics. While retaining the original 
purpose of the book to help the student 
achieve a thorough understanding of the 
operating principles of the modern auto- 
mobile’s units and equipment, reports from 
users of the first edition have led to 
clarified passages in this revision. Also the 
format has been altered to include the use 
of a function second color, intended “to 
make complex action more discernible.” 
The parts of the book include those on 
the power plant, lubricating and tooling, 
fuel system, electrical systems, power train, 
and wheels, tires, and brakes. 








How your students 


can build 


facts and function 


I: amazing what kids think of to 
make into a lamp . . . tree trunks, 


old rifles, coffee grinders—you name” 


it! But whatever its size, shape or pre- 
vious condition of servitude, a lamp 
is primarily a good lighting instru- 
ment . . . a device whose function is 
to produce ample glare-free light. To 
make your own lamp-building proj- 
ects more meaningful to students, 
send today for “Working With 
Light,” the informative supplemen- 
tary teaching program prepared by 
the Better Light Better Sight Bureau. 
It presents an intriguing subject so 
as to heighten student interest and 
lighten teaching work . . . covers the 
facts and function of light, in con- 
trast to standard textbooks which 
treat the subject sparingly if at all. 
NEW KITS FREE FOR THE ASKING You 
can obtain your own “Working With 


into a lamp 


Light” program kit without cost or 
obligation. The Bureau’s program 
was produced after consultation with 
representatives of the N.E.A., the 
A.LA.A., the A.V.A., and others 
prominent in industrial arts and vo- 
cational education. It is formulated 
for high school and junior high indus- 
trial arts classes, and includes a 116- 
page lighting handbook, 24 proiect 
leaflets and a reference folder for 
each of 24 students . . . all sent free 
to teachers in areas served by a Better 
Light Better Sight Bureau sponsor. 
(Sorry, not available to students nor 
subscribers outside U.S.A.) Simply 
send your own name, and your 
school’s name and address, to: BET- 
TER LIGHT BETTER SIGHT BUREAU, 
Dept. WWL- 78. P.O. Box 1647, 
Grand Central Station, New York 
17, N. Y. 
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Printing Education in the 
United States 


Compiled by John M. Fontana. Paper, 
6 by 8% in., International Graphic Arts 
Education Association, Washington, 15, 
| a 

An excellently written and presented 
short story of printing education in our 
schools. It traces the history of the sub- 
ject, offers highlights of up-to-date courses 
of study on the I-A and V-I levels, and 
provides an idea of what should be offered 
in a printing education program on the 
technical institute and college course levels. 


Educators Guide to Free Filmstrips 

Compiled and edited by Mary Foley 
Horkheimer and John W. Diffor. 13 ed. 
Paper cover, 165 pp. 8% by 10% in., 
$6. Educators Progress Service, Randolph, 
Wis. 

Includes a chapter of 36 listings of free 
filmstrips suitable for showing in areas of 
industrial arts and vocational-industrial 
education, most of which are offered by 
commercial concerns and their trade as- 
sociations. There are some excellent sound- 
ing listings in the area of safety. 


The Scientific Approach to Career 
Planning 

By M. C. Cobb. Cloth, 142 pp., 5% by 
8% in., $3.95. Lantern Press, Inc., New 
York 10, N. Y. 

An easily readable and appealing ap- 
proach to searching the avenues of occupa- 
tion in the fields of science, engineering, 
industry, commerce, trades, crafts, profes- 
sions, arts, and services. For those who 
assist students in selecting a career and 
for the students themselves, here is a 
guide to how to begin to select a career 
“scientifically,” how to follow through with 
studies for a career-job-specialty, where 
and how to make application, pitfalls to 
avoid, etc. It provides basic insights into 
a wide range of careers. 


Factory Jobs — Employment Outlook 
for Workers in Jobs Requiring Little 


or No Experience or Specialized 
Training 

Bulletin No. 1288, 26 pp., illus., 25 cents 
for single copy; a 25 per cent discount on 
orders of 100 or more copies. Release by 
the U. S. Department of Labor’s Bureau 
of Labor Statistics in co-operation with 
the Veterans Administration. 

Provides occupational information on an 
area of work representing one of the 
largest field; of employment — “operative” 
jobs in manufacturing industries. These 
semi-skilled jobs offer thousands of em- 
ployment opportunities for persons with 
little or no specialized training or ex- 
perience. Such occupations as assemblers, 
inspectors, machine tool operators, etc., are 
covered. Since 7% million young persons 
are expected to leave high school before 
graduation and enter the labor force dur- 
ing the 1960’s, this booklet is very appro- 
priate for use by teachers, guidance coun- 
selors, etc., when working with this group. 


Facts You Should Know 


American Vocational Association pam- 
phlet, paper covers, 8 pp., 4 by 9 in. 

Intended primarily for policy-making 
and administrative personnel in education, 
this case for the “vocational and practical 
arts education” defines the subject and 
determines its contribution to our coun- 
try’s economic well being and its produc- 
tive enterprises. 
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V“2ARMSTRONG 


The ONLY Ratchet with 
ALL these important features! 


\- 4 ’ 
are replaceable; individually, in 
into 


“ these exTRa weave 
: advanced design. top quality and 


OuTY RaTCwETS 


Series ARMSTRONG ratchets 


wrenches 
pee RAMCN LETS 


Gs 
ARMSTRONG BROS. TOOL CO. 
5222 W. ARMSTRONG AVE. © CHICAGO 46, ILLINOIS 





GROWN UP! 


PRICED DOWN! 


The all new VEMCO 33/20”. A precision drafting 
machine capable of accommodating drawings as 
large as 34” x 44”. Combining much of the 
versatility, convenience and precision workmanship 
of America’s finest drafting machines, yet Priced 
At Only $59.50, subject to regular educational 
discounts. 


Also available—the Model 3300 
with special disc brake and automatic 15° 
indexing—slightly higher in price. 


Write now for new 4-page descriptive brochure. 


Vv. & E. MANUFACTURING CO. 
766 So. Fair Oaks Avenue 
Pasadena, California 

















With EICO’s new VISU-TRONIC® VTVM 

Demonstrator #249D you dramatically dem- 

onstrate the principles of electronics em- 

ployed in the VTVM ... speed your students’ 

understanding of theory, practice, schematics, symbols. 
The #249D includes a complete schematic of EICO’s Model 
249 VTIVM (7%”-meter version of EICO’s Model 232) silk- 
screened on a durable masonite board 27%” high X 40%” 
wide, protected by a clear, transparent plastic coating, plus 
all parts needed to build a complete, working EICO Model 
249, (including EICO’s exclusive UNI-PROBE® in kit form). 
Components snap in and out quickly and easily with the 
spring-type clips incorporated in the board enabling you 
to remove components or substitute components of differ- 
ent values. 17 parts of the circuit can be disabled, to help 
teach troubleshooting, and illustrate basic principles of 
electronics. The completed schematic is 3% inches deep, 
and can either be hung on the wall with the special metal 
wall mounts provided, or stand on desk or table on its 
own two swingout legs. Price $89.95 


Another great EICO teaching aid— 

the VTVM Dynamic Demonstrator 
Two-and-a-half times as big as life! Helps you teach 
the meaning and function of the VTVM. Realistically 
reproduces front panel of VTVM with a 13” meter 
scale. Simulates all functions and ranges—movable 
dial controlled by knobs that click convincingly when 
turned. $10.00 


Every EICO KIT is a teaching aid in itself! 

Building fine, professional EICO KITS, test equipment, hi-fi, amateur 
gear, citizens transceivers, transistor radios—with their advanced cir-° 
cuitry and hand-wiring throughout, gives your students deepened under- 
standing of electronics. Performance-proved by 100,000 students. 

VIVM #221 Kit $25.95 Wired $39.95 = 
RF Signal Generator #320 Kit $19.95 Wired $29.95 . 
5” Push-Pull Oscilloscope #425 Kit $44.95 Wired $79.95 2 
Transistor Radio RA-6 Kit $29.95 Wired $49.95 


PLEASE SEND FREE VE-10 
wEICOS ELECTRONICS WALL CHART of official IRE-EIA Symoots | 
Stereo-Hi-Fi Guide Short Course for Novice License 
Schematic of Model # i 
EICO catalog, and name of neighborhood supplier 
Address 
N.Y. 13,.N.Y aa a eae 


In the West 





3300 N. Bivd 
L.1.C.1,N.Y 
Export Dept 
Roburn Agencie 


431 Greenwich St 
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Elmer's 
olues 


FREE—ELMER’S NEW WOOD-GLUING 
HANDBOOK! It tells you all about these 
great glues. Gives you valuable informa- 
tion on gluing for heavy construction, home 
improvements, cabinets and furniture. Con- 
tains hints, tips, and short cuts. Includes 
drawings as well. Tells you what glue to 
use for every job. For your free copies, 
contact your supplier or write to Elmer, 
The Borden Chemical Company, Dept. 
1A-101, 350 Madison Avenue, New York 
17, N. Y. (Available in Canada.) 


CRAFTSMAN 


(For more information from advertisers, use the postcard on page 77) 


TECHNICAL EDUCATION 


(Concluded from page 14) 


present 121. One technical institute, 
Wentworth Institute in Boston, now has 
12 ECPD-accredited programs. 

The curricula will undoubtedly change 
too. Automation will certainly encourage 
technical-institute programs in the exist- 
ing fields of industrial technology (now 
four accredited programs); entirely new 
programs will probably develop in con- 
trol technology and computer tech- 
nology. Nuclear technology seems sure 
to be an offering within the next few 
years. Since the technical institute does 
not specialize as rigidly as a vocational 
school, it will continue to prepare for 
job clusters. A subject like radioactive 
fluid flow technology will probably be 
too highly specialized an offering. 

Enrollments will, however, hardly rise 
as spectacularly as industrial demands 
would suggest. Many technical institutes 
are not full; at least one can double 
its enrollment with its present physical 
facilities. The GI-bills, which encour- 
aged the technical-institute program, no 
longer underwrite enrollment: technical 
institutes are becoming predominantly 
“civilian” schools. 

Southern Tech’s experience has prob- 
ably been typical. In 1948 it opened 
with 110 veterans out of a total enroll- 
ment of 116 —95 per cent veteran. Its 
spring enrollment of 1961 included only 
42 vets out of a total enrollment of 667 
—a little over 6 per cent. Henninger 
found the median age of entering tech- 
nical-institute students is 19 years, and 
this median has probably already 
dropped since Henninger’s study.* Tech- 
nical institutes are now competing for 
many of the same students sought by 
engineering colleges. 


The Attractions 

In attracting students the technical in- 
stitute has three advantages. First, the 
total cost is lower—only about half 
that of a more conventional four-year 
college program. Second, investment in 
time is likewise halved for those who 
select a two-year technical institute in- 
stead of a four-year engineering college 
Third, average starting salaries are good 
for technical-institute graduates. Start- 
ing salaries in 1960, for example, av- 
eraged slightly better than $400 per 
month for graduates of one of the 
better-known technical institutes. 

Just as important. if less tangible, is 
the advantage of career satisfaction. 
Some high school graduates do not want 
an engineering program, are impatient 
with the four years required, and seek 
careers in applied rather than theoretical 
science. On the other hand. they are 
not interested in the skilled trades. For 
such students the technical institute is 
a custom-made answer. 

For youngsters who see ahead in the 
technological age the technical institute 
will be more than a compromise be- 
tween engineering and vocational educa- 
tion. It will be education tailored to 
length and need. 0 


* Henninger, [bid 


IMPORTANT 
NOTICE!!! 


The Lincoln Electric Company offers a 
25% educational discount to all schools 
purchasing Linceln equipment for shop 
training programs. 


AC-180-S 
Perfect For 
Small Shop 


Your boys will be 
using these machines 
long after graduation. 
They weld, cut, braze, 
pierce holes, even 
thaw frozen pipes. 
Ideal for welding 
lighter materials. Full 30-180 ampere 
range. Operates on single-phase power. 
'No special hook-up needed. Complete 
with accessories. 


Get AC and DC 
Use LINCOLN 
IDEALARC 250 


Even shops sup- 

plied with only 

single-phase cur- 

rent can get both 

AC and DC cur- 

rent from this one 

machine .. . just 

by flipping a switch. You need both for 
best welding on all types of metals which 
require different electrodes. Welds car- 
bon, high-alloy and stainless steels, 
aluminum, bronze, cast iron. 


Use Gas? 
Get LINCOLN 
IDEALARC TIG 


Most versatile 
machine for shop 
using heliarc, 
other gas proc- 
esses. Use it for 
AC or DC weld- 
ing with stick 
electrodes, too. Fully equipped machine 
includes high frequency with automatic 
water and gas valves plus normal con- 
trols for regular welding. You can’t 
train young men on better equipment. 


WELDERS 
THE LINCOLN ELECTRIC CO. 


Dept. 3711, Cleveland 17, Ohio 





MAIL THIS COUPON TODAY 

Please send me more information on: 
(C0 AC-180-S machine 

0D tdealarc 250/250 machine 

0 Idealarc TIG machine 


Name 
School 
St. & No. 











_.Zone. State 
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LANNING YOUR 


SRAPHIC ARTS SHOP 


NEW 
UIDE 
BOOK 


Vf YFINTING EQUIPMEN 


Helps You Plan Your 
Shop Equipment Needs 


School supervisors, shop instructors, 
and others interested in planning new 
graphic arts departments or improving 
present facilities will find this new 
booklet a useful guide to the selection 
and ordering of Paper Cutting, Proofing, 
Paper Drilling or Punching, Composing 
and Lock-up Equipment, and Supplies. 


Write for your copy today. Address: 


The CHALLENGE MACHINERY CO. ict rionning Your 
Arts Shop” 


GRAND MAVEN, MICHIGAN ScH-102 Graphic 


NEW BLU-RAY Whiteprinter 
offers 50% MORE SPEED! 


MAKES CLEAR DIAZO PRINTS IN 
SECONDS FOR PENNIES! 


Copies anything printed, typed, drawn or written on 
any translucent material. Just slide Tracing and Diazo 
Paper thru BLU-RAY. Get FAST, EXACT EXPOSURE. 


Makes Sepia Reproducibles From 
$197.50 


All Prices 
Eastern List 


UL & CSA Approved 


3 Lamps for faster operation. No warm-up. Speed control for exact 
exposure. 3 Models: 14”, 27”, 42” print width capacities: any 
length. Portable. 


Thousands of Guaranteed BLU-RAYS in use not because they're the 
cheapest, but because they're the best, most reliable dollar value. 
Get a demonstration and see for yourself. 

AVAILABLE ON LOW COST MONTHLY LEASE PLAN 


NOW BLU-RAY OFFERS 2 DiIAZO DEVELOPERS 
1, NEW FLUTED] 2.NEW CONTINUOUS ROTARY DRY 
SEE-THRU | DEVELOPER FOR FASTER DEVELOPING. 


AMMONIA For use with 
DEVELOPER BLU-RAY and other 


Rotary Diazo 


TUBE. Whiteprinters. 
FROM $] 1.55 | 3 Models from $] 29) 56 


SEND FOR LITERATURE OR DEMONSTRATION IN YOUR OFFICE 


BLU-RAY.,R.ELC. ("vestsoot noua: tres, comectent 
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YOUR ONE-STOP RESOURCE! 


EVERYTHING in PLASTICS 
for VOCATIONAL-SHOP PROJECTS 


* Plexiglas, clear and colored ©® Fiberglas-Polyester Resins 
® Lucite Tubing and Rods ® Carving Tools, Drills 
* Cellulose Acstate ® Tenite |! Screw Driver Handle 
® Styrofoam Stock 
*® Adhesives, Buffing Wheels © Castolite Liquid Casting 
and Compounds Plastic 
® Dyes, Blending Granules, ® Electric Ovens 
Filling Plaster for Internal * Salvage Materials 
Carving ® Plastic Lacing, Cord, Ribbon 
® Jewelry Findings and Belting 


Send for New edition speeds buying — con- 


tains helpful tips on uses and 


characteristics of plastics. Includes 
-savi hool discount sched- 

FREE money-saving sc 

> 

CATALOG 

Step-by-step instruction sheets 


ule on above and many more items 
TEACHING AIDS! showing how to make Decora- 








required for student projects. Send 
tive Fiberglas Bowls and Internal Carvings furnished free on 


for copy today! Prompt attention, 

complete satisfaction assured on all 
request. Write on school letterhead stating quantity of each you 
need for distribution to students. 


COPE PLASTICS ILLINOIS 


Dept. E Highway 100 Godfrey, Illinois 


**Just Across the Mississippi from St. Lowis"’ 




















On call for 





_— 
INFORMATIONAL AIDS 


your needs 


ALCOA 





@® HOW-TO-DO-IT FILMS 

@ GENERAL INTEREST FILMS 

@® HOW-TO-DO-IT LITERATURE 

@ GENERAL AND DESIGN LITERATURE 


ALUMINUM COMPANY OF AMERICA 


Motion Picture-Educational Dept. 
801-K Alcoa Building 
Pittsburgh 19, Pa. 


Gentlemen: 


Please send your free Alcoa Informational 
Aids booklet to: 


NAME 





STREET 





oe 
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ei equipment 


mag turret head From Logan Engi- 
neering Company, the new Mag Turret 
Head with eight station super air-lock tur- 
ret which can convert any make or size 
standard engine lathe into a_ versatile 








Mag Turret Head 


chucking machine. Mag Turret Head cuts 
machining time, simplifies difficult jobs, 
and speeds up tooling. Accurate and vibra- 
tionless turret replaces entire compound; 
eliminates tailstock and lessens operator 
fatigue and strain. Mag Turret provides 
rigid tool mounting and repeat indexing 
within 50 millionths of an inch. Dovetail 
tool blocks with adjusting screw center 
tool. All moving parts are hardened, 
ground, and chrome plated. Additional 
information available. 


(For further details encircle index code 0801) 


woodworkers’ vise From The Co- 
lumbian Vise & Mfg. Company, the 7-in 
woodworkers’ vise with 2%-in. left side 
clamping surfaces, offered under the trade 


“W ide-Side” Woodworker's Vise 


name “Wide-Side.” New features include 
a graphite bronze thrust bearing which con- 
stantly lubricates the screw head without 
oil or grease. All vises are drilled and 
tapped for wood faces which can be in- 
stalled or replaced without loosening from 
the bench. For complete “Wide-Side” data, 
please write to the manufacturer 


(For further details encircle index code 0802) 


circular saw setter From Foley Man 
ufacturing Company, a completely new 
circular saw setter that assures uniform 
set by means of a precision trip hammer 
Designated Model 359, the new setter ac- 
commodates all circular saws from 5-in. to 


68 (For more information from advertisers, use the postcard on page 77) 


Foley Model 359 


38-in. diameter and from %-in. to 2%-in. 
hole. Teeth may be rip, crosscut, or com- 
bination. Its reversible hammer has a nar- 
row, tapered striking surface on one end 
for fine-tooth saws, and a wide, blunt sur- 
face for setting coarse teeth without dent- 
ing or mashing on the other end. The Foley 
Model 359 weighs 54 lb., has a base width 
on bench 6 in., length on bench 23% in., 
over-all length, 34 in. For more informa- 
tion please write to the manufacturer. 


(For further details encircle index code 0803) 


drill press From Rockwell Manufac- 
turing Company’s Power Tool Division, 
their new drill press—The Delta Uni- 
drill— a two-foot-arm radial drill press, 
which fills the gap between expensive ma- 
chine-tool type radial drill presses and light 


Delta Unidrill 


duty machines. Designed for use in voca- 
tional-agricultural, trade and _ industrial 
schools, as well as in general industry and 
pattern shops, commercial and job shops, 
and in the construction and building trades. 
The special qualities which make the Uni- 
drill ideal for all of these fields are three- 
fold: it is designed so that the tool is 
moved and positioned instead of the work, 
thus saving time and labor; its capacity 
is well beyond that available on an or- 
dinary upright drill press; and it can be 
readily moved from one work area to 
another. For further details on its five-way 
flexibility, range of operations, and ca- 
pacity, please write to the manufacturer. 


(For further details encircle index code 0804) 


power feeder From Belsaw Ma- 
chinery Company, this new self-contained 
power feed unit for woodworking ma- 
chinery; radial arm, bench or band saws, 


jointers, shapers, and sanders. It takes the 
hazards out of hand feeding by making 
the equipment completely self-power fed. 
It is quickly installed on present machinery 
and can be readily changed from one to 
another. The new feeder is adjustable for 
vertical or horizontal mounting, with vari- 


Model 800 Power Feeder 


able feed rates. It is powered by a % hp. 
motor with a reversing switch. For more 
information on the Belsaw Model 800 
Power Feeder please write to the manu- 
facturer. 


(For further details encircle index code 0805) 


new line of ratchets From Crescent 
Tool Company, their newly introduced 
ratchets embodying increases in strength, 
serviceability, and simplicity. Invented by 
Crescent engineers, the new tools feature 
a small, oil-resistant neoprene rubber plug 
inside the device which eliminates the need 
for complicated and fragile springs — which 
are normally used to actuate and hold in 
position the pawls of a ratchet. The new 
Crescent Ratchet has a total of only seven 
parts, which obviates troublesome break- 
downs and spring failures experienced by 


Crescent Ratchets 


ratchets containing 12 to 18 separate pieces. 
It is made in %-in., %-in., %-in., and 
%-in., square drive models. A special hol- 
low handle of durable alloy steel was de- 
signed for the 34-in. model to give it the 
added feature of lighter weight without 
any loss in strength. Extra safety is en- 
gineered into the design of the new line of 
ratchets, eliminating the danger of slippage 
which can result in painful hand bruises 
and other injuries to automotive mechanics 
and others working around motors and 
heavy duty equipment. 


(For further details encircle index code 0806) 
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METI-FORMER 


MAKES SHOP INSTRUCTION 
EASIER AND INEXPENSIVE 


ONLY $34.95 


The METL-FORMER is the per- 
fect tool to help you explain the 
principles of metal forming. 
Your students may observe and 
understand the ease with which 
light metals can be formed, rolled 
or bent, by watching the simple 
action of this tool. 

You will find that your stu- 
dents actually enjoy learning to 
produce the many decorative cre- 
ations made possible by the 
METL-FORMER. Order this great 


teaching helper now. 


KIT CONTENTS 


A. Basic Forming 
Tool 
B. 3 Tubing and 
Red Rollers 
C. 3 Flat Metal 
Rollers 
D. 1 Sheet Metal 
ender 
E. 1 Flat Metal 
Bending Wedge 
F. 2 Roller 
Handles 


EXAMPLES OF SIMPLE 
- PROJECTS FOR STUDENTS 


Wy I Bt 


SWAYNE, 


transceiver From Electronic Instru- 
ment Company, a new series of deluxe 
citizens band transceivers featuring multi- 
channel operation, a choice of crystal or 
continuous receiving, a press-to-talk micro- 


Model 772 Deluxe Citizens Band 
Transceiver 


phone, a superheterodyne receiver with an 
RF stage and a 1750kc IF strip, and an 
adjustable squelch control and automatic 
“series-gate” noise limiter. All models — 
Nos, 770, 771, and 772 — have transformer- 
operated silicon diode doubler power sup- 
plies for 117 VAC 60-cycle operation. 
Models 771 and 772 have, additionally, 
vibrator power supplies for 6 VDC and 
12 VDC battery operation respectively, and 
are equipped with both regular and heavy 
duty line cords having appropriately wired 
connection for 117 VAC and battery op- 
eration. For full information, please write 
to the manufacturer. 


(For further details encircle index code 0807) 


motorized film reader From Re- 
cordak Corporation, subsidiary of the East- 
man Kodak Company, the Recordak Star- 
let, the low-cost motorized film reader 
developed for viewing microfilm images. It 
accepts 16mm. microfilm contained in 
Recordak film magazines, or with a simple 
adapter, can also accept microfilm spooled 
on conventional reels. The Starlet is av2il- 


Motorized Film Reader 


able in two models to meet the electrical 
requirements of office or mobile installa- 
tions, such as bookmobiles, service trucks, 
etc. Further information available. 


(For further details encircle index code 0808) 


electronic organ cutaway From 
Artisan Kit Organ Division, Dorsett Elec- 
tronics, Inc., the cutaway model, devel- 
oped for school use, exposes every basic 
component of the modern electronic organ. 
Designed for both the science and music 














THEORY 
PRINCIPLE 
APPLICATION 


No puzzle 

when you teach 
electricity /electronics 
with 

Crow Equipment 


Free course 
planning service 
to help you 
choose the 

best units 





for your class. 


LOW PNMENT of 


Write Educational Director 
Universal Scientific Co., Inc. 


Box 2-10-1 Vincennes, Ind. 


ROBINSON & CQ. rit stb step instructions to om 


126 E. MAIN ST. RICHMOND, INDIANA (Continued on next page) 


(For more information from advertisers, use the postcard on page 77) 
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NEW! WATCO 
DANISH 


OIL 
FINISH 


Easiest Wood Finish 
Your Students Can Use! 


Now Available for your woodworking 
classes is the original WATCO DANISH 
O.L FINISH. Professionally used and 
recommended by leading furniture 
manufacturers ... and now in use in 
an ever increasing number of schools. 
Richest oil finish of all — superior to 
linseed oil. Eliminates arduous multi- 
coating, ends laborious hand-rubbing. 
Anyone can use it... anywhere... on 
any wood. No dust or drying problems 
— brings out gorgeous color and 
natural grain. Saves time and money 
— seals, primes and finishes in a single 
wipe, dip or brush-on application. 


SPECIAL 
TRIAL 
OFFER! 


We'll send you post- 
paid a full quart of 
Watco Danish Oil 
Finish including 
Wood Finishing 
Foider for $2.95. To 
order fill in coupon, 
clip, paste on post- 
card and mail. 


s v 
S MAIL [et eee ons 


Rush one quart Watco Danish 
TODAY or ide 0s von 











ri 





State 
Bill Schoo! Bill Me 


70 


° 
= 








; 


SHOP EQUIPMENT NEWS 


(Continued from previous page) 


Cutaway Model of Electronic 
Organ 


able the students to assemble the unit in a 
few hours. Free brochure which describes 
creative classroom projects including the 
building of a full-size concert organ, and 
related accessories such as tuning forks 
and organ pipe demonstrators is available 
upon request. 

(For further details encircle index code 0809) 


adjustable typewriter platform 
From Garrett Tubular Products, Inc., their 
newly patented adjustable typewriter plat- 
form to be used for adjustable typing 





Adjustable Typewriter Platform 


tables, adjustable teacher’s demonstration 
stand, business machine stands, and other 
uses. Patent number is 2991030 and was 
issued July 4, 1961. 

(For further details encircle index code 0810) 


hi-fi equipment cabinets From 
Allied Radio Corporation, the Knight 
Model KN-17CO equipment cabinet, spe- 
cially designed for component high-fidelity 
systems. Available in a choice of mahogany, 
limed oak or walnut finishes, the unit is 
also offered in smoothly sanded unfinished 
form for do-it-yourself fans. Model KN- 
1700 features a lift-lid top for easy ac- 


Hi-Fi Equipment Cabinets 


od 


from ad 





s, vse the postcard on page 77) 


SEND FREE EDLCO Book now! 








Address (Street or RFD) 





City 





EDUCATIONAL 


LUMBER COMPANY, INC. 


FORMERLY ASSOCIATED WITH HARDWOOD CORPORATION 
OF AMERICA 


P. ©. Box 5171 





Asheville, N.C. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
State | 
| 
| 
| 
| 
! 
| 
| 
| 
| 
I 
| 


a | 
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cessibility to the record changer or turn- 
table. Two full doors expose a spacious 
area with shelves for mounting tuner and 
amplifier — plus adequate space for storing 
dozens of records. The entire unit measures 
30% in. high, 36 in. wide, and 17% in. 
deep. Record-playing compartment is 1634 
in. wide, 14 in. .deep, 534 in. above and 
14 in. below the supplied motor board. 
Tuner-amplifier-storage section is 20 in. 
high, 16% in. wide, and 14 in. deep. 
Smoothly sanded, unfinished model is listed 
under Allied Stock No. 35 DZ 752; the 
various finished models are listed under 
Allied Stock No. 35 DZ 753C. Unfinished 
enclosures are listed under Allied Stock 
No. 35 DZ 750; and finished enclosures 
in choice of mahogany, limed oak, or 
walnut are listed under Allied Stock No 
35 DZ 751C. 

(For further details encircle index code 0811) 


C-clamps From Proto Tool Company, 
three similar patterns with clamping ca- 
pacities from 2 to 12 in., forged and heat- 
treated from selected steels. Short throat 
depth (from 1% to 27% in., on the largest 
size), and extra heavy threads give them 
maximum clamping pressure to meet fed- 


General Service C-Clamps 


eral specification GGG-C-406a. Each C- 
clamp is equipped with the patented 
Perma-Pad® which permits a firm seat on 
work through 60 deg. of arc, and will not 
come off even under pounding of a sledge 
hammer. Identified as Nos. 102GS through 
112GS, the new Proto general service Gao 
clamps have a light oil finish, an adjustable 
T-handle, and are guaranteed for parts, 
workmanship, and satisfactory perform- 
ance. 

(For further details encircle index code 0812) 


wall chart of conversion factors 
From Precision Equipment Company, a 
reference table for shop men, engineers, 
and executives in wall chart form. In- 


Secretary checking the Precision 
Conversion Factor Sheet 
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cluded are common conversions such as 
inches to centimeters or watts to h.p., as 
well as many conversions that are difficult 
to locate. Some such examples are atmos- 
pheres to Kgs/sq. cm, cm/sec to miles/hr, 
cu. ft. to liters, microns to meters, quintal 
to Ib., etc. Please write to the company for 
a free copy of the Wall Chart of Con- 
version Factors. 


(For further details encircle index code 0813) 


tapewriter kit From Dymo _ Indus- 
tries, Inc., the Dymo® Horizontal Vertical 
Tapewriter® Kit, featuring the new, 


money-saving vertical wheel attachment for 
the company’s hand embossing tool. Per- 
manent, easy-to-read, letter/number, hori- 
zontal or vertical labels can be made “on- 
the-spot” with the Special Dymo Kit. The 
finished labels with self-sticking back can 
be attached instantly, any legend, any 


M-2 Tapewriter Kit 


length, anywhere, indoors or out. The de- 
vice has many uses and is particularly 
adaptable to use on shop machines and 


(Continued on next page) 


new 1961 REVISIONS! 





Bartholomew and Orr 


Here is an outstanding text-workbook for 


ing tests and 10 additional problem 


(2) 





SHEET-METAL PATTERN DRAFTING 
and SHOP PROBLEMS 


Daugherty and Powell 

Instructor, apprentice or the working journeyman 
will find this new revision a clear, practical 
source of information. 

Has been completely re-organized for a better 
teaching format and continuity with many new 
problems and exercises. Written by Daugherty 
and Powell, this text has been widely accepted as 
the teaching standard for sheet metal courses. 
Well-organized, step-by-step illustrations present 


each problem. 
(1) $2.96 


LEARNING TO READ MECHANICAL DRAWINGS 


beginning students. 


No expensive tools or equipment are necessary as nearly all 
the problems can be completed on the worksheets in the text. 


A new illustrated, two-color cover and two-color printing used 
functionally throughout the text emphasizes key points, charts 
and graphs, and increases the student's interest. 
sheets have been added. 


Two-page spell- 


$1.36 








(For more information from advertisers, 


for graphic arts and drawing... 


DRAWING AND PLANNING FOR 
INDUSTRIAL ARTS 

(3) Feirer $4.52 
DRAWING AND PLANNING 
WORK SHEETS 

(4) Feirer $1.76 
MECHANICAL DRAWING 
PROBLEMS 

(5) Berg & Kronquist pa. $2.32 


THE PRACTICE OF 


PRINTING 
(6) Polk School Edit. $3.84 


ELEMENTARY PRINTING JOB 
SHEETS 
(7) Polk $1.20 


GRAPHIC ARTS 


(8) Carlsen $3.80 


Order Your Copies Today 


811 Duroc Bidg. 


Gentlemen: 
i 2 3 4 
$ ____Enclosed 


Name 


School Name. 
School Address: 


BENNETT BOOKS 


The Chas. A. Bennett Cc., Inc. 
Peoria, Illinois 


Please send the books listed: 


5 6 7 8 


oO Send on 30-day approval Toward Classroom Adoption ([] Send Free Catalog 


use the postcard on page 77) 





SHOW STUDENTS HOW TO 
SHIFT POWER DRILLS INTO LOW GEAR 








SPEED REDUCED 7:1... REVERSIBLE 


Supreme VERSAMATIC... 


FOR SCREW DRIVING, HEAVY DRILLING 


The portable drill is the universal power 
tool. There are over 25 million in use in 
the U.S. and the usefulness of every 
one could be more than doubled if used 
with a Versamatic 7-to-1 speed reducer. 
Speed reduction gives the extra power 
needed to drive and remove any screw 
or to do heavy duty drilling in metal or 
masonry. Why not ask your supplier 
about Versamatic? It’s the kind of tool 
that’s fun to demonstrate — practical 
in every way. 
Literature on request. 


SUPREME PRODUCTS CORPORATION 


rascrsron SR[ onoovers 


2222 South Calumet Avenue, Chicago 16, Illinois 


SHOP EQUIPMENT NEWS 


(Continued from previous pag) 


tools. Dymo vinyl tapes come in a wide 
variety of colors, providing a complete 
color coding system of labeling. Further 
information on special Model M-2 Tape- 
writer, and other models, is available upon 
request. 

(For further details encircle index code 0814) 


machine mounts = From Hamilton 


Kent Manufacturing Company, Rexon 
Vibration Mounts, consisting of X-shaped 
rubber or neoprene elements enclosed in 
steel cases, for quiet operation and flexi- 
bility of metalworking shop equipment. To 


Rubber-in-Shear Machine Mounts 


prevent transmission of vibration to the 
floor, and to suppress sound, vibration 
mounts are placed under machines having 
rotary or impact motions, such as lathes, 
and horizontal and vertical mills. Weight 





of the machine is supported “in shear” by 
the elements, and not by compression, and 
the mounts do not require bolting to the 








PORTO - SCREEN 


FROMMELT PORTABLE SELF-STANDING 
PROTECTIVE SCREEN 


a2 


FOLDS COMPACTLY FOR 
CARRYING OR STORING 


Cheice of Models and Fabrics 
A-SERIES “50” 

Sold in Kit Form — Hardware, Cur- 
tains, Hooks. “You Supply your own 
B-SERIES “60” 

Complete with Tubular Aluminum 
Frames and Curtains, 

Assembled. 


Factory 


WRITE 
FOR DETAILS 


FROMMELT INDUSTRIES, INC. 





= Craftsman’s 
| New Catalog au ve. 


| Copeman 


WOO 4 | 
am, powe® 
| econ war i! 


fo Instructors 


: idee ere 


ss WOOD 
sod Imported 


POWER TOOLS, HARDWARE, KITS 
WORKSHOP SUPPLIES, EQUIPMENT 
‘many in $ 1962 Edition — New Low Prices 


INSTRUCTORS! Just mail —— for your 
a COPY (25c to students) t new 

962 woodworking catalog. We ae merica's 
wondes source of fine domestic and rare im- 
ported woods for projects. Also 
all oe : —- ner 2 ba 
ery and upholsterin : est tools, ipment an ard-to-find cabine 

4 . ° “Rush your request today! 


a vi PAGES. 
4 full color. 
4 project ideas. 
r of Emdcosed mouldings, 
curved ornaments, and : 
—- plywoods ents 


» 
- newest ° 


Guaghte lines of arch- @ neers, inlays.. 


hardware. 


geo FREE 


Miller 





bandings, ve- 





supplies. 
New! Blanks for baseba!! : 
bats, snow skis, uameeed 


CRAFTSMAN WOOD SERVICE CO., Dept. F-10 
2729 $. Mary Street, Chicago 
Send new CRAFTSMAN WOODWORKER'S 
CATALOG—FREE ( 


3, Waffle 


lose 25c if 








te tn Name 

CRAFTSMAN WOOD ¢ address 
SERVICE CO. ; 

2729 $. Mary St, Dept. F-10 ff City. 














Chicago 8, “Minois 
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Bruce Texts 


for Your Shop 


VISUALIZED BASIC MECHANICAL 
DRAWING, Almon 


Cloth, $1.92; paper, $1.47 


COMPREHENSIVE GENERAL SHOP II 


Newly Revised 
PRINCIPLES OF WOODWORKING 
Hiorth-Holtrop 


BASIC WOODWORKING PROCESSES 
Hjorth-Fowler ‘ 


HOME MECHANICS FOR THE GENERAL 
SHOP, Schaefer 


PRINTING INSTRUCTION SHEETS, 
Set No. 1, Hague 


Revised this Fall 
ARCHITECTURAL DRAWING 


$5.40 


$3.20 


$2.96 


$1.00 


THE BRUCE PUBLISHING COMPANY 
710A Bruce Bidg. 


Milwaukee 1, Wis. 
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floor. Effective in lowering the noise level 
when a number of machines are in opera- 
tion. More information on Rexon Vibration 
Mounts available by writing to the manu- 
facturer. 

(For further details encircle index code 0815) 


From General Sci- 


Company, their new 
space-saving first aid 
station for school- 
shop use. This cabinet 
is especially useful 
where fast, immediate 
first aid treatment 
must be given, as 
with caustic burns of 
the eyes and skin, to 
prevent serious or- 
ganic injury. Finished 
in durable, white, 
baked-on enamel, di- 
mensions are 66 in. 
high, 24 in. wide, and 
12 in. deep, 11 cubic feet, weight ap- 
proximately 52 Ib. Cabinet may be pur- 
chased completely stocked with first aid 
supplies, at additional cost. 

(For further details encircle index code 0816) 


first aid station 
entific Equipment 


Pug mill From the Walker Jamar Com- 


pany, manufacturer of pottery equipment 
and custom fabricator of metals, the new 
compact and efficient Walker Pug Mill. De- 
signed for mixing clay in ceramics class- 
rooms and studios, the new mill mixes 
more than 300 Ib. of clay per hour to 


Auto Instructors! stupents LEARN FASTER WITH 





M OTOR’S Manual, the 

“Auto Repair Man’s Bible,” 
puts everything your students need 
to know about auto repairs at their 
fingertips. It shows them how to spot 
troubles in a jiffy, where to start a jcb, 
which tools to use, what to do and 
how to do any job quickly, easily, 
right the first time. 


Step-by-Step Directions, 
Show-How Pictures Simplify 
Every Procedure 
Students get the “meat” of hundreds of 
Offieial Factory Manuals and service bulle- 
tins — condensed into simple step-by-step 
directions and large show-how pictures that 
enyone can understand. MOTOR's Manual 
simplifies your jo» of teach'ng students to 
fix ANY PART OF ANY CAR built since 

1963, ineluding all the new compacts. 


MOTOR BOOK DEPT., Desk 1390 
250 West 55th St., 


Send me for 7 days’ 


New York 19, N. Y. 

FREE TRIAL: 

..copies of Motor’s New Auto Repair Manual; 
..copies of Motor’s New Truck Repair Manual; 


Moror’s 
Giant Illustrated 
Auto Repair 


Over 3'2 Million 

Copies Sold 

Over 1,100 double-size pages. 2.850 How- 
To pictures. 30,000 specifications. 225,000 
repair facts. 195 quick-check charts. Giant 
TROUBLESHOOTER section. Foreign car 
tune-up data. Plus much more. 


Double Offer for Teachers Only 
1. Try Manual for full week FREE in your 
own classes. If you keep it.. 


2. take the 25% special school discount 
off reg. price. Otherwise, return book and 
owe nothing. Mall certificate — without 
money — to MOTOR — Book Dept., Desk 
1390, 250 W. 55th 8t., New York 19, 





Same 
FREE-TRIAL 
On These Manuals 


MOTOR's Truck Re- 
pair Manval. De- 
tails 2.800 truck med- 
els 1952-1961. 300,- 


Everything 
need to make truck 
repair simple. 869 
giant pages. 


MOTOR's Aute 
ines & Ghoctelend 
ystems. Baste 
knowledge students 
need to understand 
modern engines: 
valves, istons, 


elec. systems. 621 p-. 
1800 ilustrations. 


..copies of Motor’s New Auto Engines. 

If satisfied, I will remit special 25% Discount price of 
only $6.71 (plus postage) for each Auto Repair Manual 
is $8.95); only $5.21 (plus postage) for each Engines 

lee Systems (reg. $6.95); only $7.50 (plus postage) 
~—s ech Truck Repair Manual (reg. $10.00). (Add sales 
here required.) Otherwise I will return book(s) 


throwing or modeling consistency. Dry 


The Walker Pug Mill 


powdered clay, moistened clay chunks, and 
slip, slurry, or water are dumped into the 
hopper. The mixed clay is expelled from 
the discharge end of the machine, ready 
to use. The mill is designed to eliminate 
manual mixing and save classroom time. 
It is 5 ft. 10 in. long, 2 ft. 3 in. maximum 
width, and 2 ft. 7 in. high. Mixing is pro- 
vided by 32 blades and two screw flight 
sections which rotate on a forty-inch shaft 
and interact with 9 fixed baffles. Further 
information available. 


(For further details encircle index code 0817) 


contact-type veneer glue = From 
Albert Constantine and Son, Inc., their new 
development of a nonstaining, quick con- 
tact adhesive for attaching thin veneers to 
either old or new surfaces is a major ad- 
vance for amateur woodworkers. With no 
tools other than a sharp knife for trim- 
ming the sheets of veneer, and a roller (or 
rolling pin) for pressing, anyone can now 
use veneers. The new veneer glue is spread 
(Continued on next page) 
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within 7 days and owe nothing. 





Your students satisfaction and 
puasere tn onal iiding when they use 


BD Sls 
HOBBY TOOLS 


No. 82 KNIFE CHEST 
Contains Nos. 1, 2 and 
5 knives plus 9 as- 
sorted blades. Hand- 
some wood chest. 
$4.50 


No. 88N HOBBY DEN TOOL CABINET 
Complete assortment of hobby tools, knives 
and blades. Wood cabinet has stiding “see- 
thru” cover $25.00 
Learning to use the right tool for the right 
= is an important part of today’s educa- 
ional program. 
For over 25 years, X-acto Knives and Tools 
have played an important roll in the develop- 
ment of the SKILLS of American youngsters. 


Your supplier has a wide range of X-acto Sets from 


X-ACTO, INC. 
48-95 Van Dam Street 
Long Island City 1, N. Y. 








$2.75 to $25.00. Write for free copy of latest catalog. 























A well-rounded 

first or exploratory 

course which revitalizes 

DRAFTING by teaching it 

as a Language of Symbols Used in Creative 
Thinking and Planning. 

Extra color stimulates interest, makes fun- 
damentals easy to understand. Lots of chal- 
lenging problems with proven ‘“‘student 
appeal.” 

If you teach Guns you owe it to your- 
self, to 4 book. School 
price only $2.82. 


Send for Examination Copy TODAY! 


GOODHEART-WILLCOX CO. 
1322 $. Wabash Ave. Dept. 65 Chicoge 5 
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FOR NEW AND 
DIFFERENT PROJECTS 


ancnamens 4 


FOR 
PEPPER MILLS 
COFFEE MILLS 
NUTMEG MILLS 


Looking for new shop projects? 
Hundreds of instructors have dis- 
covered that Pepper Mills, Coffee 
Mills and Nutmeg Mills make 
excellent and practical projects. 
Now you can buy guaranteed 
mechanisms from the world’s 
largest pepper mill manufac- 
turer. Write today for price in- 
formation and project sheets 

THE GEORGE S. 

THOMPSON CORPORATION 

727 S. Monterey Pass Road, 

Monterey Park, California 


KNIGHT 
NAME-PLATE KIT 


provides 
practical experience 
in metal casting 


The Knight Cast Name-Plate Kit 
gives industrial arts students prac- 
tical molding experience. Using 
present metal melting and —s 
equipment, students can cast lead, 
bronze or aluminum nameplates for 
doors, desks, mail boxes, machinery, 
etc. Kit contains 94-piece font of pro- 
fessional pattern letters that can be 
used over and over again, plus an 
attractive 2” x 8” border tablet pat- 
tern. No additional equipment re- 
quired. Only pennies for materials. 
Complete Kit: $8.95 postpaid 
Pattern letters for foundries 
since 1863 


H. W. KNIGHT & SON, INC. 
61 Lane Street, Seneca Falls, N.Y. 


Please send ___ Pattern-Making Kits. 
Enclosed is cman COO”. order for 


Ee 
EET 
Address _.. 
CT - eterna 
Attention: 


74 


(For more i 


SHOP EQUIPMENT NEWS 


(Continued from previous page) 


on both surfaces to be joined, is allowed 
20 minutes for drying, and the veneer 
sheets are then rolled in place. This glue is 
supplied in liquid form, ready to use. It 
permanently bonds wood to wood, wood 
to metal, and wood to composition board, 
all without clamps. It is available in one 
pint and one quart cans, both with ap- 
plicator brushes. Write for details. 

(For further details encircle index code 0818) 


plastic gallon bottle = From The 
Borden Chemical Company, an addition to 
their packaged line of Elmer’s Glue-All, the 
new “Easi-Grip” container replaces both 
metal and glass for gallon sizes of the 
liquid plastic resin glue—an all-purpose 
adhesive produced by the Consumer Prod- 
ucts Department of Borden’s. Advantages 


Gallon-Size Plastic Container 


of the new plastic gallon include easier 
handling, greatly reduced breakage, and 
lighter weight. For further information and 
free copies of catalog page CPD-202, write 
to the manufacturer. 

(For further details encircle index code 0819) 


instruction charts From Snap-on 
Tools Corporation, a set of five wall charts 
available to school shop instructors of 
mechanical trade subjects. They measure 
22 inches wide by 28 inches deep and are 
printed on heavy weight stock. Each chart 


Instruction Charts 


covers one particular series of tools and 
shows the various types that are in com- 
mon use. Textual matter is held to the 
minimum required to give the student a 
basic understanding of the various tools 
illustrated. The five types of tools covered 
are punches and chisels, screw drivers, 
pullers, box wrenches, and socket wrenches. 
A set of these charts may be obtained free 
if requested on school letterhead. 


(For further details encircle index code 0820) 


4, ei. 


from edverti 
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st, use the postcard on page 77) 


SHOP COATS 


AND SHOP APRONS 
rugged ...low cost 





Instructors’ coats 
designed ‘for your 
comfort, long wear. 
2 expertly tailored 
styles, 5 colors. 


Here's low- 
cost protec- 
tion for 
students’ 
clothes. . . 
Shop aprons 
in a choice 
of colors. 


Write for free 
material 
samples, low 
factory-to-you 
prices! 





CAN: PRO Greoretion 


44 E. McWilliams St. © Fond du Loc, Wis. 





Another Subsidiary of J. M. Nash Co., Inc. 








TOOLS ALWAYS SHARP WITH 
PLURALITY OILSTONE TOOL GRINDERS 


NOW AVAILABLE 
IN 3 SIZES 


No. 425 Plurality 

Sub Jr. 
No. 450 Plurality Jr. 

No. 475 Plurality 
Grinding can be done on 
a cone, coarse or fine or 
emery leather stropping or 
emery wheels. Unit is com- 
pact, efficient, serviceable, 
easily accessible and has 
ball bearing direct motor 
drive. Especially 
guarded for school 
shop use. Details on 

request. 


MUMMERT-DIXON CO. 


HANOVER, PENNSYLVANIA 


Originators and Pioneer Manvtacturers of 
Oilstone Tool Grinders 


No. 450 
Plurality Jr. 











Everything for your 
Mechanical Drawing 


Department 


Maer 


DRAWING MATERIALS 
DRAWING INSTRUMENTS 
DRAFTING ROOM FURNITURE 

Descriptive data, on request 


F. WEBER CO. 


PHILADELPHIA 23, PA. 
St. Lovis 1, Mo. 
Patrenize Your Nearest Weber Decier 
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For SAFETY’S sane 





G.S. No. 657 
GOGGLES 


Type 657—Clear 
Type 657-G—Green 


FEATHERWEIGHT Protection for SHOP 
and LABORATORY. Fits all faces. im- 
pact resistant lenses afford safety pro- 
tection for light grinding, spot welding, 
etc. Worn comfortably over prescrip 
tion glasses. 


1 to 11 doz. — $6.00 per doz. 
12 to 35 doz. — $5.40 per doz. 
36 doz. & over — $4.80 per doz. 


(Minimum order 1 doz.) 


LIGHTWEIGHT 
SAFETY 
GOGGLES 


Made of tough TENITE BUTYRATE 
PLASTIC. Protection wherever flying 
ee are a hazard. impact resistant. 

ptical clarity for undistorted vision. 
Ventilation prevents fogging. Covers 
eye area completely, fits over glasses. 


G.S. 1090-C (Clear) $15 per doz. 
G.S. 1090-G (Green) $15 per doz. 
(Minimum order 1 doz.) 


Other Styles Available. Send For Free Catalog. 
Open Accounts Invited. 








GENERAL SCIENTIFIC EQUIPMENT CO. 
WILLIAMS ROAD and LIMEKILN PIKE 
Philadelphia 50, Pa. HAncock 4-1550 











92 JAM-PACKED PAGES 


filled with the latest exciting 
“Here's How” information and 
supplies on copper enameling 
from immerman’s. . . the nation’s 
leading manufacturer-distributor of 
kilns, tools, enamels, metals, etc.! 


UNUSUAL CRAFT MATERIALS! 


Included are dozens of pages of 
stimulating information and sug- 
gestions for creative projects using 
Tumbled Semi-Precious Gems + 
Leather + Mosaics + Glass Etch + 
Reed + Raffia + Raf-Cord + Cork - 
Metal Tooling & Etching « Gem 
Craft * AND THE NEWEST CRAFT: 
U-STAIN GLASS (see our ad on 
page 82.) 


If you are not on our mailing list, 
send for your free catalog today! 





asz7y 


IMMERMAN & SONS 


Dept. CH-161, 1924 Euclid Ave., Cleveland 15, O. 


(For more information from advertisers, use the postcard on page 77) 
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aluminum etching plates = From 


Rembrandt Graphic Arts Company, Inc., 
the new development in intaglio art: the 
pre-coated aluminum plate, with lower 
price than zinc and copper and simpler 
processing. On these plates neither solid nor 
liquid ground is necessary. The design is 
scratched on the surface by Rembrandt's 
own needle —Catalog No. 1143 —and it 
is etched by the etching powder — Catalog 
No. 1306 — diluted in water. One teaspoon- 
ful of powder to a half cup of water, this 
solution is not poisonous and is harmless 
to the hands. The plate is placed in a 
glass or enamel tray; or a wall of border 
ing wax around the edges of the plate 
keeps the etching solution in place. Write 
for further details 

(For further details encircle index code 0821) 


DESCRIPTIVE MATERIAL 


From the R. K. LeBlond Machine Tool 
Company, Bulletin R-215, which presents 
their new 12-, 15-, 17-, and 19-in. Regal 
engine lathes. Includes an interesting de 
scription of the forces of turning every 
lathe must withstand to maintain its ac 
curacy, and how Regal design features 
negate these forces. Specifications and op 
erating descriptions of the Regal 17- and 
19-in. plain and sliding bed gap lathes are 
also included. Free copy of bulletin avail 
able 

(For further details encircle index code 0822) 


From Wilton Tool Mfg. Company, Inc., a 
colorful catalog on their 7-in. offset wood- 
working vise. Catalog No. 732 demon- 
strates the vise’s advantages, and in addi 
tion, gives descriptions and dimensions for 
the Wilton machinists’ bench vise, both 
with and without swivel base; the profes- 
sional woodworkers’ vise; and the junior 
grade woodworkers’ vise. Write to the 
manufacturer for a free copy of catalog. 

(For further details encircle index code 0823) 


From The L. S. Starrett Company, Catalog 
No. 27—third edition—presents in 480 
pages a complete display of the Starrett 
line of more than 3500 items including ail 
new tools introduced since the previous 
edition 

Completely reset in larger type for easier 
reading, the new edition has been ar- 
ranged for quick reference with sections 
on mechanics’ hand measuring tools and 
precision instruments, dial indicators, dial 
gauges and instruments, special tools, hack 
saws, hole saws, band saws, band knives 
and precision ground flat stock. 

The new catalog also contains twenty 
pages of useful reference tables and has 
alphabetical and numerical indexes to all 
items as well as an index to all new tools 
added since the previous edition. Copies of 
the new catalog are available upon request. 
(For further details encircle index code 0824) 


From Stacor Equipment Company, an il- 
lustrated brochure providing complete 
specifications on new Stacor-matic “Co- 
ordinate Group” modular drafting furni- 
ture. These include the “L” series — draft- 
ing table and reference desk ensemble; the 
“TD” series — single unit drafting desk; and 
the “D-A” series — drafting desk with in- 
tegral drawer unit. The special advantages 
forthcoming from Stacor’s exclusive Lino- 
Draft drawing surfaces, “floating board” 
action and “toe-touch” control are also 
described in detail. Copies of the bulletin 
available on request from the manufac- 
turer. 

(For further details encircle index code 0825) 


(Continued on next page) 


everything in 
electronics 


for the school 


send for the 
money-saving 


1962 


ALLIED caraoe 


444 VALUE-PACKED PAGES 


CANS 


featuring ALLIED's own Anight-kits ° 
oe 
» for Electronics Training 

A complete selection of excep- 

tional kits for training pur- 
oses, including the new 100- 
n-1 Electronic Science Lab 

kit, the famous “Ranger” radio 

kit, test instrument kits—over 

70 KNIGHT-KITS available. . 


WORLD'S LARGEST STOCKS | 
® Language Lab Equip t 4 
© Test Instruments, Meters 
©@ Tape Recorders & Accessories 
®@ Recording Tape, Hi-Fi Records 
®@ Stereo Hi-Fi Equipment 
® School Sound Systems 
®@ Electron Tubes, Transistors 
® Tools and Books 
@ Thousands of Electronic 

Parts for Every Need 





EXPERT SCHOOL SUPPLY: One order to 
ALLIED fills the whole bill—speeds 
your buying, saves you money. We 
specialize in equipment for training 
in electronics—see our remarkable 
KNIGHT-KITS. For everything in Elec- 
tronics, send today For your FREE 
1962 ALLIED Catalog. 


ALLIED RADIO 

Specialists in Electronic 

Supply for Schools 
eee 


ALLIED RADIO, Dept. 5!-K! 
100 N. Western Ave., Chicage 80, lil. 


() Send rree 1962 aLiiep Catalog 





Name —_———<<$$—$ 


PLEASE PRINT 


Address 


Ces 


a | 


- 





™“ 
wn 





pa designed for 
rt and long service 
—sturdy fabric— Button 
front —Sanforized—Mi- 


2 for $9 « 3 for $13 
Write for Free Folder 
coats 


aprons at ba 
direct-from-mfr. prices. 








Dept. F, 330 East 23rd St., New York 10, N. Y. 





FREE ‘ENCYCLOPEDIA 


of CRAFTS and FINISHES! 


practical information and Itiustrations 
- recommended and used by shop 


PARTIAL CONTENTS: ‘“‘Suede-Tex” 
Projects * Wood and Metal Finishes * Enamel 
Sprays + Lacquers + Paints + Metal Foll + 
Designs + plus many other items for exciting 
school shop projects! 

. Also Available (upon request) — 
new 475 Electronics Cotelog. 


JONJER PRODUCTS COMPANY 
4 Ry AVES KLYN NEW YORK 


LATEST PROJECTS 
for your leathercraft classes 
published in every issue of 


The Leather Craftsman 


included in book form? Every two months reoders 
of “The Leath fs ‘s own” c see latest 
projects and ideas. Two hundred published yearly, cost 
you or your fund Ic each at the regular subscription 
price of $2.00 o yeor. Special Schoo! iswe: dated 
September-October, now in leathercratt stores. Price 35¢ 
or order o year's subscription (6 issues) for $2.00 from 


The LEATHER CRAFTSMAN 
P. O. Box 1386-V, Fort Worth, Texas 








SAVINGS FOR STUDENT AMERICA 





























MODERN SCHOOL SUPPLIES 








descriptive . . . 
(Continued from previous page) 


From Rockwell Manufacturing Company’s 
Walker-Turner Division, a newly i 
48-page catalog, describing their complete 
line of light-heavyweight machine tools 
and accessories. Included in the catalog 
are complete specifications and listings of 
accessories for all tools. Photos and draw- 
ings supplement the text. Please refer to 
Catalog WT-5O Rev. 4, when requesting 
a copy. 

(For further details encircle index code 0826) 


From Stanley Tools, instructional material 
available for school shop instructors, offered 
at the cost of printing and postage only. In 
the case of films, only the cost of reprints 
and postage is asked. A special offer on 
filmstrips and projector is listed. The com- 
plete film library offers 53 lessons or strips 
with 820 illustrations. The charts, plans, 
and other teaching aids are valuable and 
interesting for school shop use. Further 
information available. 

(For further details encircle index code 0827) 


From H. W. Knight and Son, Inc., their 
new 24-page catalog illustrates and de- 
scribes Knight’s recently expanded line of 
metal letters and figures. Includes trade- 
marks, and monograms, formerly available 
from Canton Products, which was ac- 
quired by H. W. Knight in 1960. Copy 
free upon request. 

(For further details encircle index code 0828) 


From Craftools, Inc., the 1961 16-page 
catalog on art metalcraft containing a 
comprehensive range of items including: 
jewelry making equipment, tools and cen- 
trifugal casting; buffing wheels and com- 
pounds; polishing accessories and wheels. 
All items are fully illustrated. Catalog free 
upon request on school letterhead. 

(For further details encircle index code 0829) 








LOOMS, Table and Foot 


REED. RAPHTIA 
HANDICRAFT SUPPLIES 


SEND FOR CATALO® 
J. L. HAMMETT CO., CAMBRIDGE, MASS 











SHOP TEACHERS 


Complete stock of lamp parts for your lomp 
projects shown in our leg. Also i 
charts and instructions for building and wir- 
ing lomps. These lvable i i ond 
catoleg sent for 25¢. 


GYRO LAMP & SHADE CORP. 
5208G N.W. 35th Ave. Miami 42, Floride 























KNOCKDOWN CEDAR and VENEER CHESTS 
and AROMATIC RED CEDAR LUMBER 


BEDFORD LUMBER CO., INC. 
SHELBYVILLE, TENN. 











+, vse the postcard on page 77) 


TO TEACH... 


STAINED GLASS 
ting, firing or soldering 


Good for all levels | 19 trans- 

parent, “on colors (for 

glass, acetate, foil, metal, etc.) 
¢i-& combined wi lead au- 

thentically simulate leaded 

stained glass. lable in bulk 
or demonstration kits. 


[Fane | $722 


~ See our ad on page 78 for 
FREE LITERATURE 
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FOR THE SCHOOL SHOP 


BENCHES 
CERAMIC SUPPLIES 
DRAWING & DRAFTING SUPPLIES 
ELECTRICAL SUPPLIES 
FINISHING MATERIALS 
HAND TOOLS 


HARDWARE 
LEATHERWORKING SUPPLIES 


METALWORKING TOOLS 
ETALS 


M 
PORTABLE ELECTRIC TOOLS 
PRECISION TOOLS 
SHEET METAL EQUIPMENT 
WELDING EQUIPMENT 
LUMBER i 


PATTERSON p|BROTHERS 


The ONE and ONLY 





™% a . + 4 
DL G6ui-u Voweling jig 


SELF-CENTERING vowe: veut cuive 


"Dowl-It'’ Company 


515 N. Hanover St. — Hastings, Mich. 


LUMBER FOR SCHOOLS 


Send for New Free Catalog 


T. A. FOLEY LUMBER CO. 
PARIS, ILL. 

















serseg7 
er 


AND HUNDREDS 


or orwen items ENTIRE FAMAY 


TANDY LEATHER CO. (Since 1979) 
P. ©. BOX 791-GL FORT WORTH, TEXAS 
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READER’S SERVICE SECTION 


facturers listed in Shop Equipment News. 


INDEX TO SHOP EQUIPMENT 


The index and digest of advertisements below are provided for your convenience in requesting 
free product information, catalogsd an literature effered by the advertisers and the manvu- 


To obtain this information or literature, encircle 


code numbers, sign the card, and mail. Your request will receive prompt attention. 


Code 
No. 
101 
102 
103 


104 


Page 
No. 
Abernathy Vise & Tool Co..... 10 
Adjustable mitre vise 
Adjustable Clamp Company.... 62 
Clamps 
Adjusto Equipment Co 
Adjustable chairs and stools 
Allied Radio Corp., The 
Electronics supplies 
Aluminum Company of America. 67 
Informational aids 
American Pullmax Company, Inc.. 58 
Metal shop machines and projects 
American Technical Society 
Textbook Publishers. Free catalog 
Armstrong Bros. Tool Co 
Ratchets 
Atlas Press Company, The 
Lathes 


Unfinished hardwood tapered 
legs 


Cedar, veneer chests & red 

cedar lumber 

Bennet? Co., Inc., Chas. A 

New 1961 revisions 

Better Light Better Sight Bureau.. 64 
Lamp making projects, teaching 

aids 


Power tools 


Brodhead-Garrett Company . 4th cover 
Shop benches 

Bruce Publishing Company .3rd cover 
Woodworking texts 

Can-Pro Corporation 

Shop coats and aprons 


Foundry teaching aids 


Presses and cutters 

Cincinnati Teol Company, The.. 10 
Clamps, chisels, punches 

Columbian Vise & Mfg. Co 
Wide-slide vises 

Cope Plastics Illinois, Inc. 

Plastic supplies 

Craftools, inc. 

Crafts tools and equipment 

Craftsman Wood Service Co.... 72 
Domestic and imported wood 


Hydraulic and arbor presses 

Delta Power Tool Div. Rockwell 
Ts Gb ecceeeSse ccsecesee 5 
Drill presses 


Di-Acro Corporation 
Metal projects ideas 





Code 
No. 
1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
1038 
1039 


1040 


1041 


1042 


1043 


1044 


1045 


1046 


1047 


1048 


1049 


1050 


1051 


1052 


1053 


1054 


1055 


1056 


1057 


1058 


1059 


Croft ideas 


Doweling fig 
Duro Metal Products Co 
Power tools 


Pageant projector 
Educational Lumber Co., Inc.. . 
Lumber for schools 


Electronics teaching kits 

Foley Lumber Company, T. A... . 
Lumber 

Foley Manufacturing Co 

Saw filer 

Frommelt Industries, Inc 

Portable protective screen 

Garrett Tubular Products, Inc... 
Chairs and stools 

General Finishes Sales & Service 
Company 

Wood finishing process 

General Scientific Equipment Co.. 75 
Safety goggles 

Giles and Kendall Co. 
Knockdown kits 
Goodheart-Willcox Co., Inc..... 
Drafting book 

Gyro Lamp & Shade Corp 

Lamp ports 


Handicraft supplies 


Hossfeld Manufacturing Co... .. 
Iron bender 


Copper Enaomeling and crafts 
Immerman & Sons 

Stained glass project 

Knight & Son, Inc., H. W 

Name plate kit 

Leathercraftsman 

Leathercraft projects 

Lincoln Electric Co 

Welders 

Logan Engineering Company.... 7 
Lathes 

Lufkin Rule Company, The. 2nd cover 
Precision tools 


Lathe and magnetic chucks 
McEnglevan Heat Treating & Mfg.. .6 
Soft metal melter 
McKnight and McKnight 

ins. bet. 58 & 61 
Publishers 
Milwaukee School of Engineering 12 
Engineering careers 
Milwaukee Tool & Equip. Co., 
Inc. 
Vises 
Modern School Supplies 
Drafting supplies 
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in requesting product information, catalogs, 


“tak READER'S SERVICE SECTION 


(Continued) 


Code 
No 


Motor Book Dept NEW PRODUCTS 
Auto repair menval 0801 
Mummert Dixon Company Mag Turret Head 


Oilstone tool grinders 
0802 Columbian Vise & Mfg. Co..... 
Northfield Foundry & Machine Woodworkers’ Vise 


Company 
Woodworking machines 0803 


Oliver Machinery Co Circular Saw Setter 

Oilstone tool grinder 0804 Rockwell Mfg. Comapny’s Power 
Patternson Bros. Tool Div. 

Craft supplies Drill Press 

Peck, Stow & Wilcox Co 0805 

Box and pan brake 
Philco TechRep Division 0806 Crescent Tool Co 

Electronic programs Crescent Ratchets 

Pittsburgh Plate Glass Co 0807 Electronic Instrument Co 

Color dynamics Model 772 Tranceiver 

Reproduction Engineering Corp... 0808 Recordak Corp., subs. of Eastman 
Whiteprinter Ph bduewsbenenoee cee 
Sales Service Mfg. Co Motorized Film Reader 

Power hack sows 0809 Artisan Kit Organ Div., 

Dorsett Electronics, Inc 

Shop coats Electronic Organ Cutaway 

a — Co., Inc 0810 Garrett Tubular Products, Inc.... 70 
recision lathes Adjustable T iter Platform 
Snap-on Tools Corporation a en 

Too! holders 0811 Allied Radio Corp 

South Bend Lathe Hi-Fi Equipment Cabinets 

lathes 

Stanley Tools 

Tools for school shops 

Superior Hone Corporation... . 


Mandrel driver 
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z Precision Equipment 
’ M-2 Tapewriter Kit 
Hamilton Kent Mfg. Co 
. Machine Mounts 


General Scientific Equipment Co.. 73 
First Aid Station 


Adjustable chairs and stools Pug Mill 

Thompson Corp., George S.... Albert Constantine and Son, Inc.. 73 
Shop projects Contact-Type Veneer Glue 

“OP Re a ie 

Dust collector 


Career reports 

U. S. Burke Machine Tool Div... . Instruction Charts 

Ram and turret vertical mill Rembrandt Graphic Arts Co., Inc. 75 
Aluminum Etching Plates 


Electricity and electronics R. K. LeBlond Machine Tool Co.. 75 
equipment Bulletin R-215 

Precision drafting machine ain oe. — 

Venus Pen & Pencil Corp 

Drawing pencils 

Watco-Dennis Corp. .......... 70 
Danish oil finish 

Weber % 

Mechanical drawing supplies 
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Instructional Matericis 
H. W. Knight and Son, Inc.... 76 
7” offset vise Catalog 


Wissota Manufacturing Co..... 57 Crafteols, Inc. 
Electric grinders 1961 Catalog 


X-Acto, Inc. 
Hobby tools Catalog 
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WOODWORKING 


TEXTS AND 
PROJECTS 


THE HJORTH SERIES 
COMPLETELY REVISED 


BASIC WOODWORKING PROCESSES 


Revised by Ewell W. Fowler, Ed.D. 


Presents the most important hand-tool operations 
and jobs. The picturing of new equipment, addi- 
tional illustrations, careful rewriting of many 
chapters features this revision. $3.20 


PRINCIPLES OF WOODWORKING 


Revised by William F. Holtrop, Ed.D. 


Essential information on hand and machine tools 
and their operations. All machinery discussed 
and/or illustrated is of latest design. More than 
200 new illustrations. $5.40 


OPERATION OF MODERN 
WOODWORKING MACHINES 


Revised by William F. Holtrop, Ed.D. 


This is the popular Operation of Common Wood- 
working Machines revised. There are 480 illus- 
trations of modern equipment; includes informa- 
tion on multi-purpose machines. 

Cloth, $4.99; paper, $2.80 


MODERN MACHINE WOODWORKING 


Revised by William F. Holtrop, Ed.D. 


Formerly called Machine Woodworking, this re- 
vision surveys industrial woodworking machines 
and their uses. Covers machinery found in today’s 
schools, homes and industry. $4.50 


ADDITIONAL BASIC TEXTS 
WOODWORK VISUALIZED 


By Ross C. Cramlet 
Complete course in graphic form on the basic tools 
and processes in woodworking for beginners. 
Cloth, $3.48; paper, $2.24 


INSTRUCTIONAL UNITS IN 
HAND WOODWORK 


By F. E. Tustison and Louis Barocci 
Job sheets for junior high school covering all 
hand-tool woodworking operations. Includes thirty 
projects. $2.64 


TEXT IN PATTERNMAKING 

By Alexander V. Hanel 
Complete course in patternmaking suitable for high 
schools, vocational schools, and industrial arts 
colleges. $3.48 


FUNDAMENTAL WOOD TURNING 


By A. S. Milton and O. K. Wohlers 
Introductory text which thoroughly grounds be- 


ginning students in the principles of wood turning. 
$3.50 


SUPPLEMENTARY TEXTS 


CONTEMPORARY AND 
TRADITIONAL FURNITURE 


By Verne Weeks 
Thirty-two useful, attractive furniture projects, each 
with drawing, bill of materials and photographs. 
$3.50 


WOOD PROJECTS YOU WILL LIKE 


By Lovis Barocci 
Excellent selection of popular woodworking proj- 
ects for both beginners and experienced craftsmen. 
$3.95 


PRACTICAL WOODWORKING 
PROJECTS FOR TODAY 


By Frank M. Clemons 
Features a variety of unusually attractive projects 
keyed to stimulate individual design potential. 
$2.50 


FABRICATING WITH FORMICA 


By James M. O'Neil 
Presents the basic techniques used in the plastic 
laminates field. Understandable to the beginner. 
$2.75 





See these and other Bruce boc” 
at the 1961 A.V.A. Conventio.. 
in Kansas City, Missouri 
December 4-8; Booths 108-109 











WRITE FOR COPIES FOR 30 DAYS’ STUDY. 


THE BRUCE PUBLISHING COMPANY 


¢ 710 Bruce Bldg. * Milwaukee 1, Wis. 


(For more information from advertisers, use the postcard on page 77) 





One of B-G’s comprehensive line of 
4-student benches for school shops 











THE ABOVE PICTURED BENCH, THE L4A — just one of 
many types of 4-student benches, is the result of 
Brodhead-Garrett’s long experience supplying benches to 
the school shop field. 
B-G 4-student benches are available in 5 different base 
designs and nearly any color desired. 
Our experience and our guarantee assure schools of a 
know-how and quality that have long been the special 
pride of Brodhead-Garrett. 
When you select a B-G 4-student bench you 
can be assured there is no better value for 
the purpose on the market. 
If you didn’t receive our new 1961 catalog, 
write for your copy today. 





All B-G Bench Tops are the finest avail- 
able—made only of selected hard maple, 
full length rails, laminated, and sealed 
with the most medern finishing procedure. 
All are, because of quality control, un- 
conditionally guaranteed for one year. 
Heavy channeled aluminum end spline 
“floats” on each end. 

Heavy tie rods add to the rigidity and 
durability of the top. 


All B-G bases are of steel construction 
in five styles of identical dimensions, 
offering interchangeability on any com- 
bination of lockers, drawers or cabinets. 
All bases are shipped completely set up. 
Standard colors: Olive Green, Grey, Vista 
Green. Nearly any color desired can be 
furnished on request, at no extra charge. 


== 7 BRODHEAD-GARRETT CO. 4560 East 71 St., Cleveland 5, Ohio 


Lumber, Machinery, Benches, 


(For more information from advertisers, vse the postcard on page 77) 


and Hand Tools 








